
PHILOSOPHICAL 

TRANSACTIONS, 

GIVING SOME 

ACCOUNT 

OF THE 

Prerent Undertakings, Studies, and Labours, 

OF THE 

I N G E N I O US, 

IN MANY 

CONSIDERABLE PARTS OF THE WORLD, 


VOL. LXV. For the Year 1775 , 
PART I, 


LONDON* 

PRINTED BY W. BOWYER AND NICHOLS t 
TOR LOCKYER DAVIS* IN HOLBOURN, 
PRINTER TO THE ROYAL SOCIETY. 

MDGCLXXV. ' ' ' 






[ 


] 


111 


ADVERTISEMENT. 

T H E Committee appointed by the 2 loyal Society to direft the pub¬ 
lication of the Philofophical Tranfattions , take this opportunity to 
acquaint the Public, that it fully appears, as well from the council-books 
and journals of the Society, as from repeated., declarations, which have 
been made in feveral former Tranfaclions, that the printing of them was 
always, from time to time, the fingle aft of the refpeftive Secretaries, till 
the Forty-feventh Volume. And this information was thought the more 
neceflary, not only as it had been the common opinion, that they were 
publifhed by the authority, and under the direction, of the Society it- 
felf; but alfo, becaufe feveral authors, both at home and abroad, have 
in their writings called them the ’Tranfaclions of the Royal Society. 
Whereas in truth the Society, as a body, never did intereft themfelves 
any further in their publication, than by occafionaily recommending the 
revival of them to fomc of their Secretaries, when, from the particular 
circumftances of their affairs, the Tranfaclions had happened for any 
length of time to be intermitted. And this feems principally to have 
been done with a view to fatisfy the Public, that their ufual meetings 
were then continued for the improvement of knowledge, and benefit of 
mankind, the great ends of their firfi inftitution by the Royal Charters, 
and which they have ever fince Readily purfued. 

But the Society being of late years greatly inlarged, and their com¬ 
munications more numerous, it was thought advifcable, that a Committee 
of their members fhould be appointed to reconfider the papers read be¬ 
fore them, and feleft out of them fuch, as they fhould judge moft pro¬ 
per for publication in the future. TranfaSlions; which was accordingly 
clone upon the 26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance and Angularity of thefub- 
jefts, or the advantageous manner of treating them ; without pretending 
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to anfwer for the certainty of the faffs, or propriety of the reafonings, 
contained in the feveral papers fo publifhed, which muft Hill reft on the 
credit or judgment of their rcfpe&ivc authors. 

It is iikewife neccffary on this occafion to remark, that it is an efta- 
blifhcd rule of the Society, to which they will always adhere, never to 
give their opinion, as a body, upon any fubjeft, either of Nature or Art, 
that comes before them. And therefore the thanks, which are fre¬ 
quently propofed from the chair, to be given to the authors of fuch pa¬ 
pers, as are read at their accuftomed meetings, or to theperfons through 
whofe hands they receive them, are to be confidered in no other light 
than as a matter of civility, in return for the refped fhewn to the Society 
by thofe communications. The like alfo is to be faid with regard to 
the feveral projeds, inventions, and curiofities of various kinds, which 
are often exhibited to the Society ; the authors whereof, or thofe who 
exhibit them, frequently take the liberty to report, and even to certify 
in the public news-papers, that they have met with the higheft applauie 
and approbation. And therefore it is hoped, that no regard will here¬ 
after be paid to fuch reports, and public notices ; which in fome inftances 
have been too lightly credited,, to the difttonour of the Society, 

• At a' C O U N C I L, January c8 ; , 1775. 

ftefolved, That after Volume OIL the Philofophical Pranfacliom be 
publifhed twice iaa year; the firft publication to be of the months of 
November and December .of the proceeding year, and. January and Fe¬ 
bruary of the, current year, as foon as may be after February, under, the 
name of the “ firft part” of the volume : and the fecond publication to 
be-of thc remaining months unto the reccfs of the Society, as foon as 

. may be after the reccfs, under the name of the “ fecond part” of the 

* 

volume. , . . 1 
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I. Extras of a Letter,fr bm Dr. John Ingenhoitfz, F. R. & 
to Sir John Pringle, Bart. P. R. S . containing fame Mx-* 
, periments on the Dorpedo , made at Leghorn, January 
i, 1773 (after having been informed oftbofe by Mr* 
Walih). Dated Saltzburg, March 27, 1773. 

Reddo, Noy. 10, I s 1 could get no torpedds alive to my 

lodgings at Leghorn, I hired a fiihf' 
Ing veffel, called a tartana y with eighteen men in heir, 
and went out twenty miles to fea, where the bottom is 
muddy, and where thofe fifh are chiefly to be found. We 
caught five.5 of which, four were about a foot in lengthy 
and the other of a fmaller fize* Before the nets were 
taken up, I charged a coated jar by a glafs tube, and gave 
a fhock to fbmeof the failors; whaalUold.me, they felt 
Vol. LXV. B 'the 
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the fame fen Cation as when they touched the torpedo. 
Thole people acquainted me, that this animal has hut 
very little force in winter, and cannot live a long time 
out of the water. As foon as the whole quantity of !i fl i 

■caught was hauled up upon deck, I put the torpedo.s im¬ 
mediately into a tub, filled with fea water, together with 
two or three other Mies, which I found not at all hurt by 
their company. I took one of the torpedos in my hand, 
fo that ray thumbs preffed gently the upper fide of thole 
two loft bodies at the fide of the head, called (perhaps 
very improperly) mujeulifalcati by redi and lohenzini, 
whilft my forefingers preffed the oppofite fide. About 
one or two minutes after, I felt a ludden trembling in 
my thumbs, which extended no further than my hands: 
this lafted about two or three feconds. After feme le~ 
conds more, the fame trembling was felt again. Some¬ 
times it did not return in feveral minutes, and then came 
again, at very different intervals. Sometimes I felt the 
trembling both in my fingers and thumb. Thefe tre¬ 
mors gave me the fame fenlation, as if a great number 
of very fmall electrical bottles were difcharged through 
my hand very quickly one after the other. The filh oc~ 
rationed the Ihock, or trembling, as well out of the wa¬ 
ter-as in it. The lhack lafted fometimes lcarce a fecond; 
fotoetimes two or three feconds. Sometimes it was very 
<&e&; af dtMrtimes fo ftrong,thatI was very near being- 
obliged to quit my hold of the animal. The torpedo 
having'givefi bnC-fhock, did not feem to lofe the power 
' of giving*am6ther <o£;tbe %ne force footq again; for 1 olj- 
’ d ; . . ferved 
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ferved feveral times, that the Ihocks, when they, followed 
one another very faft, were ftronger at laft than in the 
beginning; and this was the fame when the Mi was un¬ 
der water us when kept out of it. The preffure of my 
lingers, more or lefs ftrong, did not feem to make any al¬ 
teration in the powers of the torpedo. Applying a 
brafs chain to the back of the filli, where I had put my 
thumb before, I found no lenfation at all in my hand, 
though I repeated the experiment often, and applied the 
chain for a fpace of time in which I always perceived a 
ftroke^. This was probably owing to the weaknefk of 
the filli in winter; or, perhaps, becaufe I negleCted to 
put my finger to its oppofite lide. Having infulated 
myfelf on an electrical Hand, and keeping the torpedo in 
my hand, in the manner abovementioned, I gave not the 
lealt lign of being electrified, whether I received a itroke 
from the filli or not. The torpedo being fufpended by 
a clean and dry filk ribbon, it attracted no light bodies, 
luch as pith-balls, or others, put near it. A coated bot¬ 
tle applied to the filli, thus fufpended, did not at all be¬ 
come charged. When the filli gave the fhock in the 
(dark, I heard no crackling noife, nor perceived any fpark. 
When pinced with my nails, it did not give more or 
fewer Itrokes than when not pinced. But by folding his 

(a) Dr. incenhousz means, that he felt no fhock, though he fawthe animal, 
by the contortion of its body, give one to the chain. At that time he did not feem 
to know, that though the fhock would be communicated by a rod of any metal, 
it could not be fo by a chain, or where there was the leaft interruption of conti¬ 
nuity, • . 

B a ' body, 
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Body, or bending his right fide to Ms left fide, 1 felt more' 
frequent fhocks. Dr. drummgnd made thefc experi¬ 
ments with me. 

We differed lome of the torpedos, and found, if I re¬ 
member well, four very large bundles of nerves, puffing 
fidewards from the head into the two foft bodies, called 
mujculi falcate and diftributed by denfe ramifications^ 
through their whole fubftance. Thefe nerves feem to ter¬ 
minate in round threads, which furround certain cylin¬ 
ders of a tranfparent gelatinous fubftance, which feems 
to-conftitute the material part of thefe lingular bodies that 
appear to be the refervoirs of the eledtric power: thefe 
cylinders are parallel to each other, and have their direc¬ 
tion from the under to the upper fide of the filh. I did 
not oblerve whether thefe foft bodies changed in fize 
when the torpedo gives a fhock; hut I fufpedt they do. 
I waited for a better opportunity to make a good many 
more experiments, and repeat, with more care, thofe al¬ 
ready made. But though I have not been fortunate 
enough to find any other than what is above mentioned, 
I thought it my duty to inform you of what X have at¬ 
tempted, howfoever incomplete my refearches have been. 
And if ever any further opportunity fttduld offer, and in 
a better feafon, 1 lhall not fail to make all the experi- 
think of, for iliuftr.ating fo curious and in- 
• lam, See. ' ■ , 


II. An 
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II. An Account of 'Two Giants Caufeways , or Groups of 
prif matte bafaltine Columns , and other curious vulcanic 
Concretions , in the Venetian State in Italy; with fome 
Remarks on the CharaBers of thefe and other ftmilar 
Bodies , and on the phyfical Geography of the Countries in 
which they are found. Addrejfed to Sir John Pringle, 
Bart. P. R. S. by John Strange, Efq. F. R. S. 


TO SIR JOHN PRINGLE, BART. P. R. S. 

Naturakm caufam qutertms et qffiduam, non rarm et fortuitam. 

Sen. Nat Quccft. L. ii. C. 55. 


RecWe, Nov. 2 '4>T Jf AVING had feme fatisfa&ion in the 
l774 ' JTl difeovery of two groups of prifmatic 
bafaltine columns in the Venetian State in 1 taly, I thought, 
that an account of them might poffibly prove acceptable 
to you, sir, and to the other learned members of the 
Royal Society. I therefore take the liberty of tranfmit- 
ting to you the prefent, together with accurate drawings 
of the%^hufeways, requefting of you to communicate 
them to the gentlemen of the fociety, fhould you think 
they; merit their'attention. I fliall, firffc, briefly explain 
; ■ ' 3 ' ' the ; 
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tlic two drawings; and then add fuch obfervations as 

O f 

have occurred to me, upon confidering more particular¬ 
ly the curious originals which they reprelent. 

N. i. Is a topographical view of a part of the fouth- 
eaft fide of a hill, called monte rosso, about leven miles 
diftant, nearly fouth; from Padua, in the Venetian State 
in Italy, and a mile to .the weft of abano, a village well 
known, from the celebrated hot baths of that name, and 
which arc fituated at half a mile’s diftance to the fouth of 
it. This view particularly reprefents a natural range,of 
prifmatic columns, of different fliapes and fizes, which 
are placed in a direction nearly perpendicular to the ho¬ 
rizon, and parallel to each other, much rcfembling that 
part of the famous Giant’s Caufeway in Ireland, called 
the organs, as may be feen at Fig. 2. in the weft prol- 
pect of that Caufeway, engraved by Vivares, after one of 
Mrs. S. Drury’s excellent-defigns. N. 2. Is a fimilar 
reprelent at ion. of the weft fide of another bafaltine hill, 
called il monte del diavolo, or the devil’s hill, near 
San Giovanni lllarione, alfo in the Venetian ftate, and 
V eroneie diftrift, about ten miles nearly north-weft of 
Vicenza. The prifmatic columns appear to be ranged in 
an oblique pofttion, along the fide of the hill,, not unlike 
the group reprefented under the rock, marked Fig. 9. in 
weft profpect of the Giants Caufeway. ■ This 
':;dj^ih^||^ever, reprefents only a part of the Caufe* , 
■ .'w^|oifg^|i%ygt^ : %hich continues along thefideof 
a valley, nearly in the fame manner, to a confiderable 

^’ f diftance. 
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di fiance. Though the columns of both thefe hills are 
of the limple, or unjointed fpecies, Corneas cryjlallifatus 
prifmaticus lateribus inordinatis , wallerii, yet they dif¬ 
fer very remarkably from each other in many refpeds; 
but principally in their forms, and the texture and qua-r 
lity of their parts. Thole of San Giovanni commonly ap¬ 
proach a circular form, as nearly as their angles will per¬ 
mit ; which is alfo obfervable in the columns of the Gi¬ 
ants Caufeway, and of molt other bafaltine groups. On 
the contrary, thofe of Monte RolTo rather affe£t an ob¬ 
long or oval figure, as may be more particularly obferv- 
ed in the annexed reprefentation of one of them^h The. 
columns of San Giovanni meafure, one with the other, 
near a foot in diameter; nor do they vary much in their 
fize; though this is often the cafe in fimilar groups, 
and is particularly obfervable in that of Monte RolTo, 
whofe columns fometimes equal nearly a foot in diame¬ 
ter, while others fcarcely exceed three indies: the com¬ 
mon width of them is about fix or eight inches. They 
differ, therefore, very confiderably in fize from thofe of 
the Giants Caufeway; fome of which, as is well known, 
meafure two feet in width. I can lay nothing certain 
concerning the length of the columns of San Giovanni, 
fence they prefent only their tops to view; the remaining 
parts of them being deeply buried in the. hill, and in fome 
places intirely covered, as may be leen in the drawing. 
The columns of Monte RolTo, as far as they are vifiblc, 
meafure only from fix to eight or ten feet in height; 

, . ' («) Fig. i, ’ 

■ which. 
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which is alfo a fmall fize, when compared with the height 
of thofe of the Giants Gaufeway, fome of which meafure 
near forty feet. The columns of the Venetian groups 
•manifeft, however, all the varieties of prifmatic forms, 
that are ohfervable in thofe of the Giants Gaufeway, and 
other fimilar groups. But they are commonly either of 
five, fix, or feven fides; and the hexagonal form fee'ms 
"inoftly to prevail, which, if I miftake not, is alfo remark¬ 
able in the Giants Caufeway, and, as I believe, in moft 
others. Nor is there lefs difference in the texture and 
qualities of thefe columns, than in their forms. Thofe 
of San Giovanni prefent a fmooth furface, and, when 
broken, appear within of a dark iron grey colour, mani- 
fefting alfo a very folid and uniform texture; in which 
characters they correfpond with the columns of the Gi¬ 
ants Gaufeway, and thofe of moft other bafaltine groups. 
But the columns of Monte Roffo are very different in all 
thefexefpeCts. Forthey have not only a very rough, and 
fometimes knotty furface; but, when broken, manifeft a 
variegated colour and unequal texture of parts. I have 
broken feveral, and have conftantly found them of this 
heterogeneous character, and conclude, that the reft are, 
as ufual, of the fame; nor do I apprehend, that, among 
the whole, there is a Angle column of an uniform colour 
and texture, like thofe of moft other groups. They are 
' commonly fpeckled, as it were, more or lefs diftinCtly, 
and':||fomhle:;ah:inferior fort of granite, of which Monte 
: .and; Which, ferves' as ahafe to the 

range of columns in queftion. It is, in general, not quite 
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fo hard as the Alpine and Oriental granites, and is fome- 
tiraes even friable, like the Saxum granites particulis pa- 
rum adbicrmtibus. anon. Min. 270. n. 1.; or, Saxum 
mlcaceumquartzofumfpatofumqusfubfrlabile, linn. SyfL 
Nat. tom. hi. p. 76. edit. Hoi miss 1768. linnalus juftly 
obierves, that this fpccies of granite abounds in France; 
for I have lately feen large tradts of it in the neighbour¬ 
ing provinces of Auvergne, Velay, and Lionnois; and 
apprehend, that it likewife abounds in the Vivarey, Ge- 
vaudan, and Severnies mountains; from the affinity oh- 
fervable in the phyfical geography of thofe countries; 
But it is equally common in Italy; for befides Monte’ 
Roffo, the bulk of theEuganean hills in general, of which 
that is a part, principally conlifts of it; and thefe hills oc¬ 
cupy a coniiderahle tradl in the plains of Lombardy, ft 
is alfo common in the Tufcan and Roman States; tlie 
mountain clofe to Viterbo, on the road to Rome, is iil- 
tirely compofed of it. The Italians call it GraniteUo , and 
it much refembles the Lapis variolatus defcribed by 4 
ALDitovANDUs in his Mufeum MetaUicum. Though 
partial ipots of this granite are often friable, efpeciaHy' 
about the fiirface, yet in general it is very hard; info- 
much, that M. guettard, compares the granites of 
France with thofe of EgpyHV The columns of Monte - 
Roffo appear therefore of a different character from any* 
hitherto defcribed by mineralogifts, who only mention 
thofe of an uniform colour and texture. It has been 


(b) Memoircs de Mead, polar 1751. 

Vol. LXV. € obferved^ 



[ IO ] 

ohfenccl, that the mats of ftone in the hill above Site 
Giants Cauicway, portions of which are reprefentcd at 
Fig. <). in Mrs. dhuky’s weft prof|>ect, is of the fame 
(]utility and texture with the columns themfelves; which 
affinity l have conftantly obferved between other 'Simi¬ 
lar bafaltine groups, and the maffes to which they be¬ 
long. It is not therefore extraordinary, that the fame 
Ih.oukl alfo be obfervable, between the columns of Monte 
Roffo, aiid the fort of granite rock on which they flam!, 
and with which they feem, in a manner, intimately con¬ 
nected. For it is further remarkable, that the malic,s, or 
ffrata, of this granite, though irregular, are yet ranged 
nearly in the fame direction with the columns above 
them, as may he obferved, if I miftake not, even in the 
drawing. But the great Angularity here is, that Inch a 
range of prifmatic columns fhould be found bedded, as 
it were, in a mafs of granite, and computed nearly of the 
fame fubftance; of which I never yet law or heard any 
other hiftance. This circumftance feems therefore to ren¬ 
der the canfeway of Monte Roffo more curious and lin¬ 
gular than the famous one in Ireland is known to he, 
from the regular articulation of its columns; the fame 
pluenomenon having lat ely been di(covered at Staffa, one 
of the W effcern Illands of Scotland. Different groups of ar¬ 
ticulated bafaltine columns have likewife been obferved 
in the province of Auvergne in France; particularly by 
M. beost de v arenne s/d j at Bland near Langeac; and 

[c) Sage Elements dc Mincralogic Docimafticpe, Paris, 1772, 8vo. 

. , by 
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by M. desmaPvEsts, near le Mont d'Or (d K M, sage alfo 
mentions another near St. A Icon, in the fame province. 

he Monte Rofib group is, however, not only curious in 
r h-Ih but very interefting, on account of the great light 
r e: is to throw upon the origin of granites in general, 
a , [ >’L -11 have occafion to obferve more particularly here- 
Itis remarkable that the columns, inthetwodif- 
rh.rcni groups of Monte Iloilo .and San Giovanni, preferve 
rcipedtively the fame poiition, nearly parallel one with 
the other; which is not commonly the cafe in other bafal- 
tine groups. For though the principal aggregate, which 
forms the Giants Gaufeway, Hands in a direction perpen¬ 
dicular to the horizon; yet other fmall detached groups 
of columns alfo appear in the hill above, that affedt, by 
tlieir poiition, different degrees of obliquity. Among the 
numerous bafaltine hills of Auvergne and Velay, in 
France, many of which I have lately vifited, and which 
leem to abound in thofe provinces more than in any 
other part of Europe, and perhaps of the known globe, 
nothing is more common, than to fee the columns of the 
fame group lying in all poflible directions, as irregularly 
almoft, as the prifms in a mafs of common cryftai. Nor 
is this variety of poiition to obfervable in fingle columns, 
as in whole mafles, or ranges of them, which often pre- 
lent themfelves, in the fame hill, difpofed in different 
Jirata , or ftages, as it were, one above the other, many of 
which affedt very different, and even oppofite, diredMons. 

(d) De Rome Pelifie Effai < 3 e Criftailograpliie. Paris, 8vo, 1772. 

G 2 . Thus, 
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Tims, for inftance, 1 have often feen a range of horizon¬ 
tal columns placed again ft another, in which all have 
appeared perpendicular; while a third maft, -adherent to 
one or other of the former, and perhaps to hoth, .has pre- 
fented itfelf, with its columns obliquely difpofed. It ap¬ 
pears then, that a perpendicular petition, with relpedt to 
the horizon, is by no means a cliaradteriftic peculiar to 
bafaltine cryftallizations, as hath been commonly pre¬ 
tended. On the contrary,whole groups frequently occur, 
that exclusively affedt particular degrees of obliquity; as 
is evident in thofe of Monte Roffo, San Giovanni, and 
many others. Nor is even the horizontal polition, though 
lefs common, to be excluded, as I have juft obferved; 
though I have never yet feen an entire group of columns 
fa diljpofed. Such a group may, however, poflibly be 
found, among the great variety of limilar phenomena, 
which thofe curious and moft interefting provinces of 
Auvergne and Velay prefent to our notice. The co¬ 
lumns of San Giovanni feem bedded in a kind of vul¬ 
canic fand, which, in many parts of the hill, intirely 
covers them; nor do I recolledt whether any other fo- 
Kdmafles appear, befides the columns: thefe,^however, 
probably reft at bottom upon a bafe of bafaltine rock of . 
the fame nature. Nothing is more common, in the pro¬ 
vince of France juft mentioned, than to fee ifolated ba¬ 
faltine hftl$.almpft excluftvely compofed of different lay¬ 
ers. of columns, which prefent themfelves in ftages, one 
above the other, often without any other .. Jlratum be¬ 
tween them, refembling, in fome meafure,/ magna licet' 

; : ' . componerei 
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componers ptr/vis , a huge pile or Hack of cleft wood. 
Though I do not mean to engrofs this Paper with my 
ohfervations on the Auvergne and Velay bafaltes, which 
I fhall refer to a future occafion, yet I cannot quit the 
fubjedt without adding a few particular remarks, that 
immediately concern the prefent inquiry. Though 
the columnar cryftallization of Monte Koflb is the only 
one I have yet feen, or heard of, in a mafs of granite; 
yet other groups of columns have occurred to me in 
other parts, that are equally of a heterogeneous fubftance 
or texture, though different from thole of Monte Roflo, 
as well as from the common bafaltes. But I fhail men¬ 
tion only one inftance, as the molt pertinent to my pre¬ 
fent fubjedt, in the bafaltine hill, called Les Rameaux , 
•near Ifenchaux in Velay. By their form, furface, in¬ 
ternal colour and texture, the columns of this hill par- 4 
take of the charadters both of the common bafaltine co¬ 
lumns, and of thofe of Monte Roffo before deferibed. 
They approach nearer, to the fub-oval than the circular' 
form; their furface is rough, though not knotty; and 
though they rather, incline towards the dark colour, and 
hard uniform fubftance, as ufual; yet, on breaking feve- 
ral, I found them unequal, both in colour and texture,. 
and. fometimes interljperfed with irregular pieces of 
patches, as it were, of a heterogeneous hard fubftance,, 
which, by its mica y ,mA fmall.rhomboidal; cryftalliza*- 
tions, much refembles a fort of granite I have.frequently 
feen. The mafs, on which thefe columns Hand, is oi the 
fame mixed chara&er; and towards the bafe of . the hill, 

a. granite.. 1 
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province of Auvcrgtv', is frequently intermixed with the 
bafalvine, and other common vulcanic hills. I have oh- 
icrved the fame in Italy, particularly in the Euganean 
hills near Padua, and on the confines of the Roman with 
the Tufean State, about Viterbo, Bolfano, &c.; which 
trails are alfo moftly vulcanic. The mountain of Radico- 
fani, and its environs, with thole of Aquapendente, arc 
chiefly of the fame char after; and near flic Juice of Bol¬ 
fano, by the road fide leading to Viterbo, is the group of 
prifmatic bafaltine columns deferibed by ki tic her in his 
Mundus Subterr emeus (t) ,and which is the only one in Ita¬ 
ly known to me, beftdes thole of the Venetian State. But 
the profufion of bafaltine phenomena in the provirwes 
of Auvergne and Velay is really furprizing. In a morn¬ 
ing’s ride, of about a dozen or fifteen miles, round lien- 
chaux, which is the center of the Vclay haiaites, I counted 
twelve diftindt groups of columns, in fo many different: 
hills, detached, and at a diffance from each other; and as 
thefe prefented themfelvesto my view accidentally, with¬ 
out going out of the way in fearch of them, it is to be pre¬ 
fumed, that many others, in the fame neighbourhood, 
probably efcaped me. They alfo abound about Puy, the 
capital of Velay, and Ml more fo throughout all Au¬ 
vergne. Nor is it merely a church, a caftle, or perhaps 
a village, as in other countries, that fometimes crowns 
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the bafu-ltine hills of Auvergne and Vclay. Whole cities' 
are-built upon them; a remarkable inftance of which, 
among others, occurs in the epifcopal city of St. flour in 
Upper, Auvergne, which covers the fummit of a bafaltine 
hill, and boaits a Giants C aide way for its foundation.. 
This is more particularly feen at the fouth-eaft corner of 
the hill, above the bridge, and on the outficle, under the' 
wall of the town; which circumftances I mention, in cafe 
the lame curio fit y fhould ever lead any other traveller • 
into thofe.parts. As St. Flour is confined to the.ifblatedl 
fummit of a hill, and is very clofely built, the circumfe¬ 
rence of the walls fearedy exceeds much above a mile; 
hut the fame caufeway continues from under the town;: 
on the north fide, to a confiderable diftance through thfe % 
remaining lower part of the fame hill,, upon which the ' 
hofpital of the town is built. Under this hofpital to the 
weft, and by the fide of a road leading down into the 
valley from the town, the caufeway is quite open to view, 
for a great extent, prefen ting the moft confiderable fair, - 
or continued range, of high columns, that I faw through- • 
out the whole tour. Including the continuation of this 
caufeway, under the town, and the remaining part of the 
hill, it forms an aggregate of columns, which, for extent 
and importance, may almoft he compared with the fa¬ 
mous Giants Caufeway in Ireland; with this fignal ad¬ 
vantage in favour of the Auvergne group,\ that it affords- 
the foundation to a confiderable city. The columns of . 
St. Flour differ alfo from any I have yet feen. Amoiig 
other Angularities, which I fhall not confider at prefent* 

Xobferved„ 
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1 obferved, that their fhafts, though of the ufual prifma- 
tic forma, are neverthclefs lbmctimes wreathed, or twitted, 
like the artificial, round, and fpiral columns, that arc of¬ 
ten, though barbaroufly, introduced in buildings. The 
fubftance of thefe columns is, however, of the common 
fort, like that of the columns of San Giovanni, and the 
Giants Ganfeway. The town ofChillacya few miles above 
old Brioude, on the river Allier, in Upper Auvergne, is 
alfo built on a Giants C aide way, confifting of high, ftrait, 
but unjointed columns, which are open to view towards 
the river. But I fliall give no further inftances of this 
kind at prefent; only mult beg leave to obferve, before 
I quit the fnbjedt of prifmatic columns, that although 
ho group of them has hitherto been difeovered in our 
iiland, yet I am perfuaded, that the mountains of Wales 
contain one; having, in my tour of that country, ob~ 
ferved feveral large pieces of Inch columns at Towen, 
on the fea coaft of Merionethfhire, not far from Dolgel- 
tliy 1 : particularly about Towen church-yard, where they 
are ufed as polls. I could not learn from whence they 
came, but fhould iufpedl, from the character of the adja¬ 
cent country, that they are found in the mountains to¬ 
wards Dolgelthy, and probably fomewhere about the fa¬ 
mous Cader Idris. For I afterwards obferved, in my a£* 
cent of that mountain from Dolgelthy, that its predo¬ 
minant mafs appeared to be a fort of vitrifiable Hone, 
feemingly of igneous origin, and which I fhall here take 
occafion to obferve greatly prevails in North Wales, par¬ 
ticularly in the- three Alpine Counties of Merioneth, 
Montgomery? and Carnarvon. Having 
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Having dwelt a little upon the fubjedl of bafaltine orga¬ 
nization, I fhall beg leave to add a few remarks concerning 
the origin of thefe bodies. The fy ftematical mineralogifts, 
in general, ailxgn the fame common origin to moft lapide- 
ous folids, which they fuppofe to be generated by depofi- 
tion from an aqueous fluid. In whatever manner, there¬ 
fore, the prifmatic bodies in queftion are clafled upon fuch 
a principle, no adequate idea can thence be afcertained 
concerning their origin, which feems manifeftly different.. 
For furely the ftrudture and other phsenomena of thefe bo¬ 
dies fufflciently prove them to be cryftallizations or con¬ 
cretions of a particular kind, and generated immediately 
from an igneous fluid: for they are not only peculiar to vul¬ 
canic tradts of country; but differ, in every refpedt, from 
common cry ftals produced from an aqueous fluid. Every 
one knows, that the latter are formed Jlratum Juper Jlra~ 
turn , by a flow and fucceflive depofition and juxta-p ofi- 
tion of parts, as hath been proved fatisfadforily by cap- 
peler, linnteus, and other writers on this fubjedt. The 
fame mode of generation is more particularly explained 
by steno, in his excellent treatife De folido intra folidum 
naturaliter contento. But this mode does not feem at all 
reconcileable with the bafaltine cryftallizations in quef¬ 
tion. For however thefe bodies may vary in their tex¬ 
ture, none of them, notwithftanding, afford the leaft in¬ 
dication of an origin common to other cryftals *, but feeirf 
rather the effedts of fome intrinfic principle of organiza- - 
tion, by which they appear to have been produced fimul- 
Vol. LXV. D taneoufly, 



[ I* ] 

taneoufly, in a manner, upon the confolidation of the 
whole mals of matter, in which they lie, and with which 
they conftantly bear the greatcft analogy, as I have be¬ 
fore obferved. It is further remarkable, that common 
cry Hals are parafttical bodies; whereas bafaltine cryf- 
tallizations, not with ft anding the peculiarities of their fi¬ 
gures, rather feem to form integral parts of the mafles 
to which they adhere; and feem to acknowledge, with 
them, one common and fimultaneous origin; like the 
rhomboidal and other cryftallizations in granites, and 
other fimilar vitrifiable compound {tones. Nor does the 
common flow and limited principle of cryftallization 
feem at all adequate to fo great an effedt, which fecms ex- 
clufively attributable to an igneous fluid, on the general 
concretion of which, the organic principle may be flip- 
pofed to have operated fimultaneoufly in a large mafs, 
and produced thefe bodies in the fame manner as a lin- 
get of metal concretes at once in the mould. No other 
mode of generation feems reconcileable with the pine- 
nomena of bafaltine aggregates, as I fliall more fully 
prove in the account of tiiofe of Auvergne and Veiny. 
Nor do I pretend to determine how ftri&ly this llraulta- 
neous concretion of parts may be applied to the organi¬ 
zation of fuch bodies, having ufed that exprefiion rather 
inoppofition to the flow and interrupted fucceflion, that, to 
all appearance, takes place in the formation of common 
cryftals. • , It feems alfo further evident to me from the 
IpheenOmena, that prifmatic bafaltine cryftallizations, 
and other regularly figured vulcanic groups (for others 
■ . have 
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have lately occurred to me in Auvergne and Velay, which 
have never yet been confidered, and of which I fhall 
hereafter give an account) it feeras, I fay, evident to me, 
that fuch regular bodies have been generated locally, and 
not in the mklft of thole violent convullions of Nature, 
which are commonly affigned for the origin of vulcanic 
mountains in general. That the principle of organiza-, 
tion, whatever it be, operates locally, in the formation of 
thefe bodies, appears, I think, fuffitiently evident from 
the regular difpolition and other particular characters of 
their groups. For notwithftanding the various directions 
of the columns, and maffes compofed of them, in the dif¬ 
ferent groups, as I have before obferved; yet, in other 
refpeCts, the greateft regularity of difpolition is common¬ 
ly obfervable. They form Jlrata , which are uniformly 
organized, dilpofed in particular directions, and often 
conftant in the fame to a great extent. Thefe fir at a not 
only manifeft a parallelifm between their regularly fi¬ 
gured parts, but in their whole aggregates; which often 
form extenfive horizontal beds, and of an equal thick- 
nefs throughout. This parallelifm is alia equally re¬ 
markable in groups that are compofed of many Jlrqiq; 
as I have particularly obferved in thofe of Murat, and the 
Caftle Hill of Achon, in Upper Auvergne ; ip which the 
columnar Jlrata are not only parallel in themfclves, blit 
preferve, in their polition, a parallelifm with the other 
Jlrata of the relpeCtive groups, which lie in regular %ge§, 
one above the other: and fince thefe groups; commonly 
form, in a manner, integral parts of the maffes, o£|UQhp.- 
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tains, in which they are found, and thefe manifeft alfo 
feme affinity in their ftrucfture; it feems moil reafonable 
to affign to both one common origin. The received 
notions, concerning the mode of origin of vulcanic hills, 
do not therefore feem intircly to correfpond with the 
phenomena of Nature; lince naturalifts generally fup- 
pofe, that they have all been thrown up, from the bowels of 
the earth, by fubterraneous explofions, like the Monte 
di Genere, near Puzzuoli, in the kingdom of Naples, the 
iftand of Santorino in the Archipelago, or the ejected en¬ 
trails of Vefuvius and ./Etna. But furely this muft appear 
a miftaken notion to any one who compares thefe tumul¬ 
tuary and inordinate aggregates, with the regular vulcanic 
organizations before deferibed. For in fadfc, what does 
Vefuvius, /Etna, the Monte di Cenerc, and inch like 
ervufted piles, prefent to us but a heap of ruins, which 
evidently manifeft the cafual and extraordinary caufe, to 
which they avowedly owe their origin? Blit this origin 
feems irreeoncileable with the regular ftrmftures before 
mentioned, as may perhaps fatisfacftorily appear, from 
my coniiderations on the particular phaenomena, that 
characterize them. And though it is very poffible, that 
Inch organizations may ioraetimes take place upon the 
concretion of liquified matter thrown up in vulcanic 
eruptions; yet, however fimilar they may he, from the 
nature of their origin, I can hardly imagine they can 
form other than imperfedt and irregular mafies. For 
however wonderful the rivers of Mw of Vefuvius or^Et- 
‘ nanray appear tons; they, in reality, are hut partial and 
4 tumultuary 
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tumultuary efforts of nature, that by no means feem affe^* 
quate to the production of a Giants Caufeway, or the ba~ 
laltine organizations of Auvergne and Velay, feveral of 
which continue, almoft uninterruptedly, for many miles. 
This I have more particularly obferved in the folitary 
and horizontal bafaltine,y?r/#tf that cap the high, though 
flat, vulcanic hills in Auvergne, and the adjacent part of 
Yelay; as may be more particularly feen at the brows of 
thofe hills in the relpeCtive vallies. The celebrated M.d® 
btjffon, fpeaking of thefe hills, ftyles them Des plaines 
en montagnes , qui forment des pays au dejjus des autres 
pdis^K They alfo prove the miftake of fome naturalifts, 
who falfely afcribing to vulcanic hills in general the fame 
origin, as to Vefuvius and ./Etna, exclufively affign to 
them alfo the fame conical or orbicular forms. But, if I 
miftake not, the particular and relative characters of ba- 
faltine, and other regular vulcanic organizations of the 
like kind, contradict a cafual and tumultuary caufe, and 
evince the neceflity of their local origin upon a more 
fteady and uniform principle. I fhall alfo further ob- 
• ferve, that I never law any certain veftige of a regular 
crater in any fpot characterized by limilar organizations p 
which, as I before remarked, form, in general, integral 
parts of the mafles to which they adhere, and which alfo 
frequently manifeft an analogous ftruCture, however ir- ■ 
regular. And fo far are they from reprefenting the ruin- ■ 
ous fcenes of Vefuvius or ./Etna, that they often afford no - 
loofe or ifolated maffes, except fragments of the columns 

■ (f) Hiftoke Natarelk, tom. ii. -p. -i i. • ■ . T' ? 
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of fuch groups, which have given way through time* 
This I have more particularly obferved in the vulcanic 
and columnar hills of Ifenchatix in V'elay; in. which the 
groups of columns arc often fo united with the body of 
/ava, that they form, in a maimer, but one folid, though 
figured mats. Monte Roll© is precifely of this character; 
nor did I obferve a lingle column, or fragment even, 
Joofe.; thofe in the drawing being merely introduced to 
fliow the forms of the columns. Neither are there here, 
or in the bafaitinc hills near Ifencliaux, any figns of a 
.crater: on the contrary, tliefe hills, as well as Monte 
Itoffo, are moftly terminated by regular convex fummits, 
that form a folid mafs. And that fufed maffes fhould 
frequently concrete in fuch a form we need not wonder, 
if we reflect on the effervefeent and expanli ve property 
of lire. The phaenomenon of horizontal vulcanic hills 
is accountable upon another principle, and feems chiefly 
to depend on the Rate of thofe hills before their ignition; 
as I fh.aU endeavour to prove in my account of thofe of 
Auvergne; and of which the vulcanic hills of the Vera- 
nele and Vicentine diftriCts afford alfo lingular inftances, 
which I fhall now conlider. It is difficult to fay in 
what Rate vulcanic hills of a particular and regular ftrue- 
ture, like the bafaltine hills, for inftance, may have pre- 
-exifted, before their alterations by lire, lince they afford 
evident proofs, not only of a liquefaction, but of an in- 
tire new organization; by which means all marks of their 
former characters are totally effaced. Notwithftanding 
which, fince thefe organizations are generated locally, 
' fome 
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fome light is often to be had, even in this difficult queffion, - 
and merely from the phy heal geography of the country, 
independent of the particular ftruCtureof the hills them- 
felves. For countries have their external characters, ac¬ 
cording to the nature of the hills that compofe them; 
though thele characters feldom form a part of the geo¬ 
grapher’s inquiries; geography having never yet been 
formally confidered, but as fubfervient to civil hiftory, 
Ilhall not enter particularly into this queffion at prelent; 
only fhall obferve, that the difference, in the external, 
characters of mountains, according to their internal ftruc- 
ture, is ealily feen, on comparing, for inltance, the out¬ 
ward forms of mountains of granite, or other limilar- vi- 
trifiable compound ftones, which are of an irregular 
ItruCture, with thofe of limeftone, which are commonly 
formed in regular Jlrata. Signal examples of this are 
obfervable in the chain of mount Jura, which is exelu-. 
lively calcareous, and of a horizontal fummit, and that of 
the Alps, whole higheff mountains are moltly of granite, 
and terminate in pics, pyramids, and other irregularly 
pointed forms, according to the nature of fuch moun¬ 
tains. When therefore a remarkable limilitude is ob¬ 
fervable, between the forms and difpolition of the hills 
and vallies of a vulcanic diftriCt, and thofe of other coun¬ 
tries of a certain character, that have not differed by fire, 
it is reafonable enough, upon the principles before adopt¬ 
ed, to fuppofe the fame limilitude even in the primary 
ftruCture and qualities of the former, however they may 
have been obliterated by the intervention of fire. The 
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vulcanic diftridts of Auvergne and Velay, as well as thofe 
of the Venetian ftate, afford proofs enough of the truth 
of this opinion; but I fliall confide mylelf at prefeiit to 
the latter, and particularly to the phenomena of this 
kind, which 1 obferved in the Vicentine and Vcronefe 
mountains, and which, if I miftakc not, will appear de- 
cifive in the queftion before us. 

Thefe mountains occupy the lower hurts of the Alps,on 
the north fide of Lombardy, and are partly vulcanic, and, 
partly of limeftone. They form fub-divifions, or lateral 
branches of the great chain of the Alps, from which they 
diverge, nearly at right angles, and extend in a fouthem 
direction, and parallel with each other, towards the plain. 
Some of thefe branches are intirely of limeftone, without 
any lava ; others are compofed of a mixture of both; and 
others again are excluftvely vulcanic. I have rode from the 
point of one of them near Montebello, in the Veronefe 
territory, to Bolca, always upon lava, for the diftance of 
near twenty miles. It is along this branch, by the fide 
of the valley leading to Bolca, and about four or five mi les 
fhort qf it, that the caufeway of San Giovanni Illarionc 
before deferibed is fituated. The whole folid rnafs of 
this branch, as far as I could obferve, is almoft intirely 
compofed of lava , which, about the fkirts and furface 
particularly, is of various kinds. Among others very cu¬ 
rious, I remarked fome, at the foot of the caftle hill near 
^fontebello, concreted in differentmaffes, which, by their 
extreme hardnefs, heterogeneous texture and colour, very 
much refemble an ordinary fort of porphyry. But I law 



no granite mixed with the lava, in thefe lower limeftone 
fkirts of the Alps, though it abounds fo much in the 
neighbouring Euganean hills, as well as in Auvergne 
and Velay, as I before obferved. Notwithstanding the 
general vulcanic character of this branch of Montebello, 
its original ftrudture and characters are ftill very evident, 
and perfectly correfpond with thole of the neighbouring 
branches, that have never buffered fire. For though fome 
new igneous modifications have accidentally and partial¬ 
ly taken place about the fkirts and furface of this branch; 
yet in other more internal parts, not only the original 
horizontal pofition and parallelifm of the Jlrata are ma- 
nifeft, but fmall, though integral parts of thofe Jlrata, 
here and there, remain unburnt, and fliow their calca¬ 
reous qualities, ftrudture, and extraneous contents, per¬ 
fectly fimilar to thofe of the other neighbouring moun¬ 
tains, that have never buffered by fire. This I particu¬ 
larly obferved along the brows, or upper lateral Jlrata of 
the vulcanic branch juft mentioned, above the valley be¬ 
tween Sorio and Montebello. The famous foffil fifli quar¬ 
ry at Bolca, fo well known to all the curious in Europe, 
is only an unburnt, calcareous, and flaty point, or fide 
promontory, as it were, of the higlieft part of the fame 
vulcanic branch, that defeends into the valley, from the 
church and village of Bolca, which are built upon it. 
This point within unites immediately with the lava , 
forming, in a manner, an integral part of the fame hill. 
In other parts again, and particularly at Ronca, alfo in 
the Veronefe territory, a few miles to the north-weft of 
Vo l. LXV, . E Montebello, 
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Montebello, though themafs is converted intirely to lav a, 
and lias evidently concreted from a fulion, yet the ma¬ 
rine foflii bodies, originally contained in the Jlraia , are 
diftinguiihable, and even diftinct in the lava, though va~ 
rioufiy disfigured. Another obfervation I made, and 
which appears to me very interefting, is, that moil of 
thefe branches, in theYeronefe andVicentine territories, 
whether marine, vulcanic, or mixed, fti.ll preferve nearly 
the fame external characters, directions and parallelilin, 
exclufive of the trifling alterations produced at the furface 
of the latter, as I before obferved. It feems, therefore, 

fufficiently evident, that fire not only operates locally on 
lapideous folids, but often alfo in fuch a manner as not in¬ 
tirely to defti'oy all marks of their primary organization 
and qualities, much lefs to alter their difpofitions, and 
the external characters of the mafles or mountains, they 
form. And though all traces of the primary organiza¬ 
tion of thefe mafles maybe effaced by new modifications, 
yet often fuflicient proofs remain of their former charac¬ 
ters, in the forms, direction, and difpofition of the moun¬ 
tains they compofe, as appears from the in,fiance 1 have 
juft considered, and is ftill more ftrongly confirmed by 
the phenomena of Auvergne and Velay, which I fhall 
eonfider upon a future occafion. It does not, there¬ 
fore, teem impoffible, nor even difficult, to trace the lead¬ 
ing original character of a country, though it has fuf- 
fered by fire a new modification of the fir at a that com¬ 
pofe it. And the vulcanic mountains before deicrihed 
not only afford evident marks of their having pre-cxifted 
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in another ftate, hut manifeft alfo plainly their primary- 
qualities and ftruCturc, and equally prove, by their par¬ 
ticular directions, that they never can have been thrown 
up fortuitoufly, from the bowels of the earth, like the 
Monte di Cenere, See.; but have buffered fire in Jlatu quo, 
or locally, without the leaft appearance of fubverfion, dr 
change of place. The fame feems alfo very probable of 
many other mountains, that are purely vulcanic, from 
the neceftity of the local origin of their particular orga¬ 
nizations, which I have before confidered; andfuppofing 
even that fuch mountains manifeft no internal nor ex¬ 
ternal figns of their primitive ftruCtures or qualities. 
From the preceding obfervations it appears, I think, evi¬ 
dent, that fubterraneous explofions and eruptions are 
merely accidental phenomena, that are by no means ef- 
fential to the production of all vulcanic mountains, as 
lias been commonly imagined. This notion feems to 
have proceeded from the affinity often obfervable in the 
qualities and external forms of many fuch mountains, 
and thofe of real volcanos. But I have already obferved', • 
that there are many vulcanic mountains of a totally dif¬ 
ferent form from the common volcanos; and though 
their lava may fometimes he fimilar in its qualities, yet 
the regular organization of it, in the former, frequently 
■makes a moft effential difference. For, as I before (aid, 
what does Vefuvius or AEtha prelent to us but a heap, of 
ruins, which give us not the leaft idea of the ftruCtures to 
which they belonged? And though they may lead and 
enlighten the chymift, yet they afford but little inftruc- 

E i tioh 
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tion to the pliyfical geographer, a conftant famenefs of 
phcenomena occurring every where. Nor have we any 
foundation, from the external appearance of I nch moun¬ 
tains, to conclude, that all others, that have iu floret! lire, 
are of the lame character. We fee nothing but a heap 
of ruins, calf up from their bowels, and we are apt to 
imagine, that lucli inordinate materials compofe the in- 
•fire mals ; anchanalogy, too often fcducive in limilar mat¬ 
ters,' leads us. to Conclude the fame of other vulcanic 
mountain's ill general. But I am much inclined to think, 
.that the materials thrown up by burning mountains, 
are only lodged fuperficially, as. it were, on their Ikies; 
and though they may conliderably increafe their bulk, 
as well as- alter their form, yet they do not feem to con- 
-ttitiite the intire mafs of thofe mountains, as might be 
reafdnably imagined from their external appearance. 
For it has been obferved, both by padre de la toruk, 
iVL-hE la- landed, and others, that the inner lides even 
of-the^funnel of -mount Vefuvius preferve manifeft vei- 
tiges of.its primary organization, in regular, parallel, and 
nearly horizontal Jlr-ata , like thofe of other common 
mountains. And does it not appear more than probable 
from hence, that an original mountain lies under the 
lava of Vefuvius, ferving in a manner, as its baft*, and 
Which,-whatever local alteration it may have received in- 
trinfkally, from the fuhtle element, that waftes its bow¬ 
els, ftill maintains its primary undifturbed ftru&ure, like 
vitlcante. .i«6untams of the Veronefc territory be- 

' (g) Voyages- d-Italic, torn. VII, p, 169,. 176, 
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fore defcribed. It is not therefore likely, that the whole 
of mount Vefuvius fhould have been made at feveral 
times, by the earth and cinders flung up out of the 
mouth, that lies in the midft of them, the afhes falling 
down the fides of it, like the fahdin an hour-glafs, as 
Mr. addison (V particularly obferves, and as moi peo¬ 
ple are naturally enough apt to think. And however 
conlklerably the bulk of this mountain may have been 
increafed, by the loads of lava thrown out at the feveral 
eruptions; yet no great addition feems to have, acceded 
to its height, if the obfervation juft mentioned be true; 
which, though I have never had it in my power to verify, 
yet I readily believe; not only on account of the refpedla- 
ble authorities above quoted, but alfo from its confiltency 
with other limilar and indifputable plisenomena* of which 
the vulcanic branch of Montebello before defcribed af¬ 
fords, if I miftake not, no inconfiderable proof. Nor does 
it indeed appear agreeable to reafo-n, that mountains of 
•great height, where volcanos exift, fhould.be entirely 'Vo¬ 
mited up in this manner; fuch volcanos feeming to re¬ 
quire a lblid and permanent channel for. the violence and 
frequency of the effects they produce. It feems ftepfr 
fore, that a way or channel only has been opened, by am 
original effort or explofion, through mount yefuvius, 
which has fince been deeply buried by the materials fuq- 
ceffively thrown up, from its bowels, in the feveral erup r 
tions. And I am inclined to think the fame of mount 
. ./Etna, from its fuperior height, though I am uncertain 

. . . (h) Travels, p. 184. . . 1 . 
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whether borelu, or any other of its hiftoriographers, 
takes notice of any fad, by which this conjedlurc h 
proved. The fame foems alfo probable, for linnlar rea- 
foils, of mount I led a, the Pic of Tcncrif, &x. And if 
this be true of fingle or ifolatcd volcanos, like Veliivius 
and yEtna, that carry inch itrong external marks of hav¬ 
ing been exclulively produced by the accumulated lava 
of eruptions, much more is it likely to be fo of others, 
that are not only conliderably higher, but form parts of 
a continued chain, like the volcanos of the Ancles, as I 
imagine. Is it not, moreover, highly improbable, that 
Chimborofo, which is one of thole volcanos, and the 
higheft mountains in the known globe, meafurmg, ac¬ 
cording to the French academicians, 3220 toiies, which 
exceed four Italian miles, allowing 764 toiies to a mile; 
is it not, I fay, highly improbable, that inch a mountain 
fhould exclulively owe its origin and formation to the 
accumulated materials of eruptions only? May not the 
lame he faid of the mountains Antifana, Kotopacli, Pi- 
chinch a, and the other volcanos of the Andes, of whidi, 

. ipmc are little inferior in height to Chimborofo, and 
eonftitute in general the higheft parts of that vall chain? 
And though the fummits of thefe mountains, in ail pro¬ 
bability, form ifolatcd points, yet, I prefume, they unite 
.in an uninterrupted mals below, like other chains of 
mountains. And if this be true, it is hardly credible, 
that the maftes where thefe volcanos refpedtively exift, 
can have been indebted folely to them for their origin, 
or that they can hay^beejr fprtuftoully caft up from the 
7 bowels 
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bowels of the earth like the Monte di Cenere, the iflam! 
of Santorino, &c. If they form integral parts of a con¬ 
tinued chain, as it is natural to fuppofe, is it not even 
abfurd to imagine, that they can have had fuch an ori¬ 
gin ? Is it not, on the contrary, rather to be prefumed* 
that channels only have been opened along this chain, 
by different expiations, where thefe volcanos refpedtively 
exiit; and that the tides of thefe channels form integral 
parts of its original ftrudture, as in the cafe of mount Ye- 
fuvius before remarked, and which here feems to receive 
the ftrongeft confirmation* For however the eruptions 
of the volcanos of the Andes may have loaded their tides 
and fummits in particular parts; yet furely inferior mafies 
exifi: of a much prior origin, and whofe continuity fuffi- 
ciently feems to prove, that fuch eruptions are, relatively, 
only accidental phenomena. This reafoning is, how¬ 
ever, grounded upon the fnppofition, that the Andes 
form a continued chain, like that of other fimilar moun¬ 
tains; and, as I prefume, they do. From the preceding 
obfervations it feems therefore evident, that whether vul¬ 
canic mountains preferve, or not, veftiges of their ancient 
and primitive ftate, or in whatfoever manner they ap¬ 
pear to have been newly organized; few of them leem 
to have been intirely thrown up from the bowels of the 
earth, like the Monte di Cenere, See. On the contrary, 
they moftly appear to have pre-exifted in another ftate; 
and to have fuffered by fire only locally, and more or lefs 
partially, of which I have given fufiicient proofs; or* 
having afforded only paffages to expiofions and eruptions. 
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are-partly in an original Hate within, and partly inc.rcafed 
by new and adventitious materials luperadried to their 
furfacc by fucceffive eruptions; as feems to be the call* 
of the vulcanic mountains of the Andes, mount Vciuvius, 
and probably of moft other volcanos of any great it eight; 
more efpedally where they form parts of continued 
chains. And if fo few of the extindt vulcanic mountains 
appear to have been thrown up, from below the com¬ 
mon lurface of the earth, like the Monte di Cenere, Arc. 
nor eventhofe entirely which manifeft adtual volcanos; it 
feems highly improbable, that other common mountains 
ihoulcl have had iucli an origin; as many rcipcctabie wri¬ 
ters^ have been inclined to think; and Hill more fo, that 
fuchjhould have been the foie origin of all mountains; as 
alate Italian writer (k) on the theory of the earth has very 
unfucccfsfully endeavoured to prove. It alii) plainly ap¬ 
pears, if I miftake not, from what has been before laid, 
that the phenomena of recent volcanos are very little c al¬ 
culated to give us much inftrudtion about the more cu¬ 
rious igneous concretions, and the origin of vulcanic 
mountains in general; and that a few days tour in Huh 
countries as Auvergne, Velay, and the Venetian Hate are 
worth a levcn years apprenticeflup at the foot of mount 
Vefuvius or AEtna; where nothing but a heap of un- 
inftrudtive mins, and a famenefs of phenomena appear. 
And fmee our ideas, concerning vulcanic effedts, have 

fij Hooke’s Pliilofophral Difcourfe on Earthquakes in his poflluunom 
Works, ‘ray’s Phyfiological Difcourfe. raspe Specimen Giobi Tcrraquci. 

(k) mqro dc Croftacei -die fa i Monti fi trovano,. .* ' 
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been almoft exclusively drawn from recent volcanos, we 
cannot much wonder if they yet femain fo imperfect. 

Having dwelt a little, in the courfe of this paper, on 
the phyfical geography, and particular vulcanic phteno-. 
menaof Auvergne, Velay, and the Veronefe and Vicen- 
tine territories; I fliall beg leave to add a few obferva- 
tions of the like nature relating to the Euganean hills; 
more especially as they produce other vulcanic concre¬ 
tions equally curious, and of a very different character 
from, any obferved in the provinces before mentioned. 
The Euganean hills form an irregular group in the plain 
of Lombardy, about feven miles nearly fouth by weft 
from Padua, and extend from north to fouth as far: as 
Effce. The moft considerable part of them compqfesan 
irregular fort of chain, which extends in the above di¬ 
rection; while other parts are feverally' detached, and 
form ifolated mountains about the Skirts of tliis chain, 
particularly on the north-eaft fide, towards Abano. The 
outer Ikirt of the intire group may meafure perhaps from 
thirty to forty English miles. The external characters 
of this group exactly correfpond with the forms com¬ 
monly afcribed by naturalifts to vulcanic mountains,in 
general; lince the points of the chain before mentioned, 
as well as the ifolated members of it, are of various coni¬ 
cal, orbicular, and elliptical Shapes. As this group, there¬ 
fore, refts upon a perfect plain, it makes a very. fingiAar 
appearance, and exactly anfwers to the following lines of 
Ovid<% which, I hope, I may therefore be permitted to 
infert, though in a philofophical paper. „ 

(!) Met. lib. XV. 
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Extent am tumefecit humum , ceu fpiritus oris 
lenders vejicam fokt, aut direpta bicornis 
c Terga caprl ; tumor ilk loci perman/it, ct alii 
Collis babel fpeciem , longoque induruit svo. 

The vulcanic hills immediately round Ifenchaux in Vc- 
lay affedt alfo the fame forms; but as they are mixed 
with other hills of a different form, and the country 
about them is broken and irregular, they do not produce 
fo lingular an effect as the Euganean hills, which fud- 
denly rife from a perfect level. I am informed, that there 
is a limilar, though fmaller group of ifolated vulcanic 
hills in a plain of Dalmatia, near Colfovo; and another 
group of hills, nearly of the fame forms, in the county 
of Down, in Ireland, and called the Mourn Hills; which, 
like thofe near Padua, confift, as I am informed, moffly 
of granite and lava. The Euganean hills have, more¬ 
over, a fuperficial and partial covering of flaty and cal¬ 
careous Jlrata, of pofterior origin, and that manifeft no 
marks of having fuffered by fire. Such Jlrata llightly 
cap mount Venda, which is the higheft among thele hills; 
.though of no very confiderable elevation, meafuring 
only about as a French toifes above the Venetian I,a- 
gunes, according to ahbe Toalclo, profeflor of aftronomy 
at Padua, who lately, at my requeft, obligingly took its 
elevation. from the oblervatory at Padua. From the lava 
and granite mixed together in the Euganean hills, they 
bear an affinity with thofe of Auvergne and Velay; but 
differ from them by the fuperincumbent unburnt Jlrata 
of Lime~ftoae/ This they call ScagUa, r or Scagliola, from 

, its 
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its being compofed of thin flaty Jlrata , which are of a 
yellowifh colour, and contain a few vfcftiges of foffil ma¬ 
rine bodies, but no regular bed of them. Sometimes an 
irregular mafs of marble is found among theScaglia, and 
near Arqua particularly, of a moft beautiful kind, much 
refembling the noted Florentine figured marble; with 
this further addition, that, beiid.es the ruins it reprefents, 
it is alfo variegated by frequent dendrites, which, if I 
miftake not, are very uncommon in the former. Part of 
the tabernacle of the great altar in the church at Arqua 
is of this marble, which alfo takes a moft beautiful polifli. 
If Vauclufe, near Avignon in France, is become cele¬ 
brated from the memory of the plaintive and eloquent 
petrarch, Arqua ought ftill to be more fo; fince not 
only his remains lie there, in a large farcophagus, of red 
Veronefe marble, in the church-yard; but his villa at 
Arqua is ftill in being, and preferves fome paftoral and 
hiftorical frefco paintings, of himfelf and his laura, of 
no inconiiderable merit. His great armed chair, and the 
lkeleton of his favourite cat, are alfo ftill in being. This 
villa was his retreat, during Ifts refidence at Padua, where 
he was a canon of the cathedral. The common/#*;^ is 

not fo frequent among the Euganean hills as in the pro¬ 
vinces of Auvergne and Velay, and feldom forms intire 
hills, which are moftly. of granite, on the furface of which, 
where there is no lime-ftone, the lava is partially and fu*- 
perficially fcattered, and fometimes mixed even with the 
mafs of granite. I have already obferved, that the prif- 
matic grotip of Monte Rofto is nearly of the fame fort of 

F 2 granite 
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granite with the hill, and is the only one in thofe parts; 
the common vulcanic traits affording nothing fimilar. 
Having dwelt fufficiently on this group, in the begin¬ 
ning of my paper, I ffiall briefly add a few obfervations ■ 
on the phyfical topography of Monte Roffo itfelf, with 
an account of fome other of its vulcanic productions, not 
lefs curious than the group of columns before defcribech 
Monte Roffo is ifolated from the principal chain of the 
Euganean hills, of an orbicular form, and meafures about 
a mile and a half in circumference at the bafe. It con- 
lifts principally of gray granite, which is dilpofed in 
blocks, and irregularly perpendicular7?r#ta. I have al¬ 
ready mentioned the quality of this granite, and its re- 
femblanee with, that of Auvergne and Velay. Towards 
the furface of Monte Roffo, it appears fometimes rotten, 
or. friable, and porous, as it were, like a motley kind of 
lma y which I have frequently feen. But I was furprifed, • 
on examining the. granite maffes of Monte Roffo, to find 
in them pieces of common porous brown lava , which 
did not appear to be cafually lodged there, and of extra- • 
neons origin (like the rounded pebbles in pudding ftonc, 
and other aqj&omjlrata), but manifeftly feemed to form • 
integral .parts, of the mafs itfelf, and tn-have concreted - 
with it : at the fame, time. I obferv-eda fimilar fort of po-. 
rous fatpa* but of a black colour, in the granite of the 
caftle hilf #:Moncelefe, near Efte, at the fouth eaft f kirt - 
of the, Euganeandiills ; .And Indoubt not but. the fame is 
common \ to*. others,- This faff, added -to- many others, ; 
which I fhali not infill upon at prefent, .feems ftrongly. 
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to confirm an opinion, which I have long entertained of’ 
the igneous origin of granites in general; fome further 
proofs of which. I fhall hereafter confider. A dingy red 
ochrous earth covers partly the furface of Monte Rofio,, 
from whence probably proceeds the name given to the 
hill; rojjb) in Italian, fignifying red. Much iron fand alfo 
abounds here, as it commonly does about other vulcanic 
and granite mountains or tradts in general. Among the 
figured concretions of Monte Roiib, I obferved a fmall 
open perpendicular bank, at the eaft end of the hill, 
which prefented a group of a very peculiar ftrudhire. It 
is formed by an aggregate of angular bodies, laterally 
ranged together, like balfantine columns, but in a hori¬ 
zontal direction, with their tops in front, and prominent, 
as they are reprefented in the figure^. Thefe promi¬ 
nencies are of a globofe form, and made rough by a num¬ 
ber of fmall cryftallizations, of a parallelipepid figure,. 
that are concreted in the mafs, which , is of a yellowilh 
colour, and rather friable fort of vulcanic fubflance, in- 
fomuch that 1 could not feparate, or ifolate the bodies fo' 
far as precifely to determine their particular form, though 
a correfpondent continuation of the external angles ap¬ 
pears within, and they feem to contract a little, pyra~- 
midically,; like the ifolated" body figured , and which ■ 
feems to be fomewhat of the fame kind, but of a much 
harder fuhftance. This is alfo from a part of Monte Rofib 
near the prifmatic columns; Though, as I before- faid,, 
there ar.e very few of)the Euganean hills that intirely 
■ • ' fwjl Fig. 

confiih 



I 38 ] 

confift of common bafaltine, or other lava, like thofe of 
Auvergne, Velay, and the Vicentine and Veronefe terri¬ 
tories ; yet fome there are, and very curious, which 1 
Shall briefly deferibe. Monte Nuovo, or the New Moun¬ 
tain, about a league to the fouth of Abano, and near Bat¬ 
taglia, is-one of them. Though connected with the prin¬ 
cipal chain of the Euganean hills, by a deprefled neck, or 
ifthmus,yet it contains no granite, or lime-ftone, like the 
reft of that chain, but is formed exclusively of lava, of 
various kinds, and different from any lava 1 oblerved 
about thefe hills. Great part of its Surface, efpecially 
about the top, is very rough, knotty, and Sinuous, and 
manifestly appears to have concreted from a fuflon by 
Sire. The Skirts;and bottoms of it equally prove the fame,, 
confifting moftly of another fort of mixed and congealed; 
lava, which the Italians call lava brecciata , from its re¬ 
semblance to the Breccia marbles. It is formed by many 
broken and irregular fragments, that have been acci¬ 
dentally licked, up, as it were, or collected by the lava, 
while melted andrunning, and concreted with it, with¬ 
out however Suffering fufion. Large broken maffes of 
■this lava are feen about the foot of the hill, very much 
refembling fragments,of andent Roman buildings ruin¬ 
ed; infomuch, that I mistook for Such the firft mafs i 
faw,-under a part of the hill, called II Montehella Croce, 
from thev^mrch built upon it. The .manner in which 
the Romaife- Were accuftorned to fill up the inner parts 
of their thick walls, swthi$-.the iadagsy exa&ly. jjefeia*,. 
jl|les this kind of Breccia lam;. Since they .ufed irregular 
. ' ■ ' ■ ' ' bits 
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bits of ftorie, confufedly thrown into, and cemented with 
a large body of mortar. This kind of lava is common, 
enough about Vefuvius, and other recent volcanos; and 
alfo occupies large traits in Upper Auvergne, efpecially 
between Murat and Aurillac; where it covers the fkirts 
of the hills, by the fide of a valley, for many miles; form¬ 
ing the moft grotefque figures imaginable. I have alfo 
obferved it, in plenty, in the environs of Puy, in Yelay. 
The famous St. Michael’s church at Puy is built on the 
fummit of a high, ifolated, and almoft pointed rock of 
this lava y and makes a very extraordinary appearance. 
Monte Nuovo feems to have fuffered a more recent con¬ 
flagration than any other of the Euganean hills, as its 
name rather implies. But though its fkirts and furface 
appear, almofi: everywhere, to have fuffered afufion; 
yet parts of the internal ftru6ture of the mountain, ma- 
nifeft, however, the primary horizontal direction and pa- 
rallelifm of the Jlrata, as I before remarked of the Vero- 
nefie vulcanic hills. This I particularly obferved within 
the park of Cataio palace, which is fituated at the north- 
eaft extremity of Monte Nuovo, and has parts of its un¬ 
der apartments cut out of the folid rock: of lava. Sup- 
pofing Monte. Nuovo ifolated. from the low narrow ifth- 
mus before mentioned, it would meafure about fix miles 
in circumference at the bafe. d fiiaiffurther obferve, that 
& forms a fort of half mooia; on the weft fide of the plain 
near Battaglia, and hands 1 in the centre of feveral hot 
fprings; as thofe of St. Elena, and San Bartolomeo, to the 
fouth and weft; thofe of Abano and Monte Ortone to the 

' "'north, 
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north, and many others. The neighbourhood of Monte 
Nuovo is alio rendered interefting to naturalifts by its 
foilil glafs, vitrum obfidianum plinii, pumex vrtreus fo - 
lidus linn m, which is found in plenty under the welt lide 
of it, in afmall valley, called Val San Zibio, near the baths 
of San Bartolomeo. It exactly anfwers to the characters 
given of it hy linn jlus and others ; as may be feen by 
fome fpecimens of it, which I have feat, and which were 
broken from a very large mafs. It abounds about the volca¬ 
nos of the Andes particularly; but I found none of it in Au¬ 
vergne, Velay, or the Veronefe or Vicentine vulcanic liills. 
Monte Caftello, or the Cattle Hill, near Baon, at the foutli- 
eaft ikirt of the Euganean hills., and about half a league 
from Efte, .affords another vulcanic concretion of a very 
remarkable ftruCture. This hill is moftly formed of huge 
oval and laminated mattes^, of various fizes, confufedly 
concreted together, like a ppdding ftone, but in a vulca¬ 
nic matrix, confifting of a fort of dark-brown ftone, with 
.angular lapitti in it of a dingy-whitilli colour, and vifibly 
-manifettifl.^ an affimify with the ordinary granite of the 
other i^^hboufing hills; and perfectly fihiil&r to the fi- 
guredfhalles Idh^reted with it. In otherparts, and par¬ 
ticularly at Mbjl^palda, a finall ifolated elevation in the 
plain ^Paduapl^we and yicentine 

MfeJL ham found thefe laminated mattes, of a fpherical 

a mixed vulcanic and ma- 
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perpendicularly, in columns, as it were. The annexed fi¬ 
gure (though fketched chiefly from memory, may ferve 
to give fome idea of this phenomenon. I have often ob- 
fervedthe granite, of the Euganean hills particularly* af¬ 
fecting fuch orbicular and laminated forms; as may be 
feen in the figure (reprefenting a perpendicular fection 
of a fimilar bank in thefe hills. Indeed, from this and other 
facts, which I have occafionally mentioned in the courfe 
of my paper, there feems to be a ftrong analogy between 
granites and many particular vulcanic concretions. Ano¬ 
ther of the Euganean hills, called Monte Uliveto, or the 
Mount of Olive Trees, near Teolo, is chiefly compofed of 
a confufed aggregate of fmaller globular vulcanic balls, 
which are rather folid than laminated, and of a hard fer¬ 
ruginous fubftance, of a dark-brown colour, much re- 
fembling fome common ferruginous geodes I have feen. 
The annexed figure M reprefents a group of them. This 
may fuffi.ee for a fpecimen of the more curious vulcanic 
productions of the Euganean hills, and united to the ob- 
fervations before made, may perhaps fhow, how little we 
are acquainted with, the ftructure and relative phseno- 
mena of vulcanic bodies in general. I fhall not enter 
into any account of other more common productions of 
this kind; and fhall only mention, that, during my fum- 
mer’s refidence at the baths of Abano, I made a collec¬ 
tion of the Euganean lava , which is now in the public 
mufeum at Padua. Since fuch productions are rather cal¬ 
culated to illuftrate the phyfical topography of the coun- 

(P) Fi g- 5 - (f) $ jg>6. O') f'g- 7 > 
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try to which they belong, than to adorn a cabinet, they 
mult be more ufeful, upon the fpot, than they poilibly 
can be elfewhere; which consideration will, i hope, (erv<. 
as my apology for not having tranfmittcd them to the So¬ 
ciety with, the other lpecimens. It feems rather extraor¬ 
dinary,, that fo curious a tract as that of the Euganean. 
hills,, which differs from all others in Italy, ihould have 
■remainedfo long-unknown, efpecially being in the neigh¬ 
bourhood of frequented baths ; , and a celebrated univer— 
fity. For though, eaccius, in his book De Tbermis , flip- 
poles fubterraneous fire, to account for the. heat of the 
waters of Abano, and alfo mentions pumice hones about 
the baths- there; yet he means only the porous and cal¬ 
careous concretions formed !)y depofition from thofe wa¬ 
ters; nor. does he feem. to.have been-at all acquainted 
with:the indifputable vulcanic phenomena, which the 
adjacent hills, in plenty afford,. Nor does van delli* en¬ 
ter into any obfervations. of this kind, in his more mo¬ 
dern and exprefs .treatife Be Bhermis Patterns ; if we ex¬ 
cept the mention, of the,, foflil glafs of Yal San Zibio, 
which.he feems to have firltobferved. I therefore liope, 
that the foregoing obfervations will be.the more uccepta- ■ 
ble. It appears alfo from hence, if I miftakc not, that the 
Venetian territory in .general abounds full as much with 
vulcanic phamomena, as any other, part of. Italy. For,, 
befides my obfervations in the. Paduan, Veronefe, and 
. Yieentine. territories, I have feen lava, in the public mu- - 
feum at Padua, from the Brefcian hills-; and haveobferv- 
ed lava pebbles in quantity in the beds of the rivers 
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lowing from the mountains of Friuli. I therefore doubt 
not but thefe provinces alfo abound with vulcanic phe¬ 
nomena, though I have never had an opportunity to vi* 
fit them. I mention thefe circumftances more willingly, 
•lince it has been generally imagined, that the northern 
parts of Italy contained few, if any, fuch productions. 
They are, however, not only full as common, but, if I 
miltake not, more inftruCtive than thofe of any other 
province of that country. For, betides the phenome¬ 
non of Monte Roffo, on the importance of which I have 
already indited, and the other curious vulcanic produc¬ 
tions of the Euganean hills, I muft obferve, that, from 
the inordinate courfe of the Appenines in general, the 
vulcanic hills of that chain afford no obfervation fo -in- 
terefting to phyiical geography and the theory of fuch 
phenomena, as that before remarked of the correipon- 
dent direction and parallelifm of the vulcanic and other 
branches of the Veronefe and Vicentine diftriCts. My 
obfervations alfo, on the vulcanic branches of thefe dif¬ 
triCts, do not feem to agree with the celebrated Monf. 
guettard’s principle, who fuppofes w, that all vulcanic 
materials obfervable in calcareous countries are adventi¬ 
tious; the contrary of this being indeed demonftrated 
by the faCts I have advanced. Nor have I entered parti¬ 
cularly into an account of my vulcanic tour in the Vene¬ 
tian Rate, that I might not abufe myfelf of the fufferance 
of fo refpe&able a Society by an uninterefting detail of 

(s) Memoire for la Mincralogic dltalie, in tie firft volume of his Memoires 
far les Sciences et les Arts. 

. , G 2 faCts; 
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fads, however juftifiable I might have been, by the im¬ 
portance of feme of them. For another imperfect bafal- 
tine columnar group, of which I have alfo a drawing, 
exifts near Gambellara, in the Yeronefe territory, a few 
miles from Montebello; and, according to the informa¬ 
tions I have received,, they are equally prevalent in the 
adjacent diftridt of Vicenza. Doctor festari, an inge¬ 
nious phyfician of Valdagno, whofe curiofity I have for¬ 
tunately excited in thefe matters,, lately informs me, that 
he has difcovered a fimilar group of prifmatic columns,, 
in the mountains of that neighbourhood; and I had be¬ 
fore been apprized of another near Mafon, not far from 
Baffano, by Mr. arduini,. a celebrated naturalift of Ve¬ 
nice. I have obferved fragments of prifmatic columns 
about Mafon, but did not fee the group. When I was at 
San Giovanni Illarione,, I was alfo informed, that, at feme 
diftance,, by the fide of the torrent below, another fimilar 
group exifted. Nor have I the leaft doubt of the fre¬ 
quency of fuch phaenomena,. efpecially in the Vicentine 
hills, where vulcanic effedts are more common even than 
in the- neighbouring territory of Verona. For of all the 
numerous lines, or branches, of mountains,, that diverge 
from the chain of the Alps, and interfedt, nearly in par¬ 
allel diredtions, the Vicentine diftridt, there is not one, 

I believe, but what contains more or lefs lava, and in 
quantity j whereas many of the faicl branches, in the Ve~ 
ronefe territory, are exclufively marine and calcareous ; 
efpecially in the immediate neighbourhood of Verona, 
about the Val Pantena,. the Val Policella, and towards 

the 
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the Adige; and the Veronefe mountains, that moldy 
abound with lava, are thofe of the eaft and north-eaffc 
•quarter, about the confines of the Vicentine territory, 
in the common road from Verona to Vicenza. I firft 
perceived vulcanic effedts in the environs of Caldiero, 
where the hot fprings rife. The immediate hills about 
them, which are ifQiated in the plain, though of little 
elevation, are aimoft exclufively vulcanic; as are likewife 
the neighbouring points of the Alpine branches before 
mentioned. None of the writers on the baths of Caldi- 
ero take any notice of thefe fadts, though they feem al- 
nioft infeparable from the confideration of the origin and 
properties of thofe waters. The fame defedt is obferva- 
ble alfo in the writers on the hot fprings near Viterbo,, 
which are in the centre of vulcanic hills, and on the other 
! thermo, near Radicofani, in the confining part of the 
Tufcan ftate, where, as I before obferved, vulcanic effedts- 
alfo abound. This negledt indeed is but too common to 
other writers on 'Therma and mineral waters in general 
phyfical topography feklom forming a part of their in¬ 
quiries, however pertinent and even neceffary in itfelf. 

Having often had occafion to fpeak of Abano in the 
eourfe of this paper, I cannot conclude it without men¬ 
tioning an extraordinary phenomenon in the animal 
kingdom, which is obfervable there- Notwithftanding, 
the heat of thofe waters, in which F ahrenheit’s thermo¬ 
meter rifes to eighty-eight degrees, a particular fpecies of 
buccmum breeds and lives in them, and is found in great 
plenty. It is of the fiuviatile iind, and feems to be pe¬ 
culiar 
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,. c tiiiar to thefe waters, having never feen nor heard of 
•them in any others. They are remarkably fmall, fearcely 
exceeding a line or two in length, and are perhaps the 
fmalieft univalve or teftaceous animal of any fuch kind 
hitherto dilcovered. It.is mentioned, and figured by van- 
delli in his treatife De Ofbermis .Patavinis; hut the fi¬ 
gures are not good, and much too large-; as may-be feen. 
,by the original fpecimens herewith lent. 

Such are -the obfervations, which I have the honour 
to prefent to you, sir, and to the other learned members 
.of the Royal Society upon the prefent ■occafion. I fhall 
.think myfelf very happy if they afford any fatisfadlion; 
and more particularly fo, .fhould they be found condu¬ 
cive to the advancement of fo interefling a province of 
Science as that of Phyfical Geography, which being 
grounded upon fadts, that require obfervation, feems hi¬ 
therto to have buffered for the want of it. If, contrary to 
the common opinion, I have infilled on the local origin 
of moft vulcanic tradts, it may further be confidered, that 
this feems full as nonfiflent with the principle of their 
.origin, as it is agreeable to the phenomena themfelves. 
Eor fire not only penetrates, pervades, deflxoys, and new 
modifies the texture of the mofl folid bodies; but is alfo 
often generated in thefe bodies, without the previous in¬ 
tervention of other fire; which confideration alone might 
lead' us^ f tkp rf o|)inion I have advanced, were thefe not 

fupport of it. Thefe will, I hope, 
receive a £fro'nger ; confirmation from'a more particular 
.account ©f’tbfe vulcanic phenomena of:Auver|fi®;Jf| 

Velay, 
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Yelay, which Ipropofe myfelf the honour of preferring' 
■ to the Society upon a future occafion. In the meantime-' 
I am, , with great refpett and efteem, sir,, 

Your moil obedient 

and very humble fervant, 

JOHN STRANGEb- 

P. Si Since the termination of the foregoing paper, I 
am. informed by Mr. Charles hay, of Brecknock, in- 
South Wales, that the prifmatic bafaltine columns of 
To wen. before mentioned were actually brought from* 
Cader. Idris, at the top of which mountain there are pro¬ 
digious quantities of them, which are totally different' 
from the rocks around them. This information Mr. hay- 
has lately received from a perfon informed; - having ’ 
obligingly made the inquiry at my requeft. I may, per-- 
haps, be. enabled hereafter, through the fame channel,. 
to tranfmit to the Society a more particular account of • 
the phenomenon; prefuming, that, in fome part or othef 
of Cader Idris, thefe columns form a regular group, as 
they; commonly, do in other places. - 
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ill. An Inquiry to flow^ what was the ancient Englifh 
IVeigbt and Meafure according to the Laws or Statutes , 
prior to the Reign of Henry the Seventh 


Redde, Nov. 24 ,t Y TlLLIAM the Conqueror, by his char- 
V V ter, confirmed to the Englifh all their 
ancient laws, with fiich additions or alterations as he made 
therein, to their advantage. The 57th claufe of that 
charter is, <£ De menfuris et ponderibus. Et qtwd babe ant 
u per univerfum regnum , menfuras JideliJJimas et ftgnatas , 
et pondera jidelijfima et fgnata ficut boni pradecejfores 
<£ Jiatuerunt From this claufe it feems clear, that 
king william ordained, fealed ftandards both of weights 
and meafiires, to be made, fnch as his predeceflbr king 
edward had ordained. Neither weights or meafures are 
here defcribed particularly; but the fuhfequent ftatutes 
define them more plainly. And the Chronicon Pretiofum 
tells us, that from hiftorians it appears, the Conqueror 
determined what the weight of the fterling penny, or 
penny weight, fiiould be, to weigh 3 2 grains dry wheat. 
Confequently the ftandard penny w r eight was made equal 
to the weight of 3 2 grains wheat. Succeeding kings 
confirmed Willi am’s charter; and even the great charter 
granted by king John, is only to explain and reftore the 

ancient 
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ancient laws, which had been- infringed. The ftatutes 
of 51 ft of henry in. and .31 ft of edward i. explain the 
ancient weights and meafures; that is to fay, the Englifh 
penny called.a fterling,, round without clipping, was to 
weigh 32 grains dry wheat, taken from midft of the 
ear, and 20. of thole penny weights were to make an 
ounce, and l 2 .ounces a poundy and 8 of thofe pounds 
were to be. a gallon of. wine, and 8 of thofe gallons to 
make: a London bufhel, which is the |th part of-a- quar¬ 
ter. The definition of the.penny weight in thefe fta- 

tutes agrees with.the determination of wil>li-am the Con¬ 
queror, and (hows the legal weight continued the fame. 
What the weight of that, pound was, fo raifed from a 
penny weight, equal to .the.weight of 3 2 grains of wheat, 
we may clearly learn from.that declaration in the 18th 
of henry- vin. .when.he abolifhed that old pound, and 
eftablifhed the Troy, weight;, which fays,. that the Troy 
pound exceedeth the old Tower pound by | of the ounce. 
As the Troy pound eftablifhed by henry vm.is.the fame 
as is now in .ufe,,confuting .of 5.7,6 o Troy grains, and 480 
grains to the ounce, and .12 ounces to the pound: fo 360 
grains is of the.ounce, which, deduced from 57.60,. 
leaves 5 400 Troy grains, equal to the-weight of that old 
Saxon pound which he abolifhed. But to trace out 
experimentally the weight of that penny, weight, raifed 
from 32 grains of wheat, ,1 got a fmall fample of dry 
wheat of laft year. 17,73 (the wheat of that year hut or¬ 
dinary); and, from & little handful taken-therefrom, I 
told out juft 96 round plump grains, dividing them into 
Vol. LXV. H parcels 
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parcels of 32 grains each, and all three weighed exa& 
2 2! Troy grains; confequently, 240 fuch penny weights, 
which the old pound confifted of, were equal only to 
5400 of our prefent Troy grains, conformable to the de¬ 
claration of henry vin. Thus the weight of that old 

pound is clearly afeertained to be lighter than the pre- 
fent Troy pound by | of an ounce; and it clearly fhews, 
they were two different weights. By thofe ftatutes of 
fiENRY in. and edward i. it is faid, that 8 pounds were 
to make a wine gallon, and 8 of thofe gallons to be a 
bufhel, and 8 buihels a quarter; confequently the wine 
and corn gallon were one and the fame meafure. Thefta- 
tute of the 12th of henry vii. fays, the gallon meafure 
was to be 8 pounds of wheat, which afeertains what was 
to be underftood by former ftatutes, and is confonant to 
reafon, to fix the meafure of wheat by its own weight, 
.not by that of wine, as wheat was-an article of greater 
importance to the community to afeertain its meafure 
than wine; and a gallon meafure to contain 8 pounds of 
wheat, muft be ~ part larger in cubical contents than a 
hieafure to contain 8 pounds of wine. As it appears 
by the charter of william the Conqueror, that there 
Were fealed ftandards made of weights and meafures, we 
cannot doubt, but they were preferved and kept in the 
kifcg’s'exchequer, for legal ftandards; and as feveral fta¬ 
tutes dheft their being made of metal, they were perma- 
'Xibnt and certain, whereby to make more: which henry 
Vn/exprdfsly tells us he pradtifed, by making new ac¬ 
cording tofihe old : &> that there could be no need to re¬ 


cur- 
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eur to 32 grains of wheat, much lefs.to 7680, every time 
new ftandards were to be made, unlefs we fuppofe our 
anceftors defedtive in common fenfe. Whenever, by 
new ftatufes, frefn ftandards w r ere directed to be made, 
we may obferve, the affize of weight and meafure con¬ 
tinued uniformly fixed and defcribed to be one and the 
fame, to fiiew there was no alteration made or intended. 
And thus, by the laws of Affize, from william the Con¬ 
queror to the reign of henry vii. the legal pound weight 
continued a pound of 12 ounces, railed from 3 2 grains 
of wheat, and the legal gallon meafure invariably to con¬ 
tain 8 of thole pounds of wheat, 8 gallons to make a 
bulhel, and 8 bulhels a quarter; the bulhel, therefore, 
contained 64 of thofe pounds of reheat, and the quarter 
512 pounds.. Thefe were the legal weights and mea- 
fures for common ufe, during that period. The firft al¬ 
teration, really made therein, was in the 12th year of 
henry vii. as will he mentioned hereafter. That the 
laws of Affize were often infringed, is very evident from 
the frequent complaints,mentioned in cot ton’s Abridge¬ 
ment of the Tower Records, againft the king’s purveyors; 
particularly in the 14th of edward hi. for remedy 
againft outrageous takings of purveyors; and in the 45 th 
of edward hi. that the king fhould be lerved by com¬ 
mon meafure\ and in the 3d of henry v. that the king’s 
purveyors do take 8 bufhels of corn only , to the quarter 
Jiriked . The general anfwers whereto were, that the fta- 
tutes lliould be ohferved. It appears alfo, that others .in¬ 
fringed the laws of affize. For the ftaputeTf. A7th,of 

H 2 ' EDWARD 
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{EDWARD hi. fays,' Some merchants bought Avoirdupois 
..merchandizes by one weight, and fold by another; which 
{plainly implies, they bought by feme weight heavier than 
•.the legal, and Ibid by the legal weight which was lighter; 
.for it is rather too abfurd for fuppofitionto imagine, they 
bought by a light weight, and fold by a heavier. The 
ftatute, therefore, to enforce obfervance of the laws of 
: affize, only wills and eftablifts.es, that there he, one weighty 
j one meafure y and one yard, through allthe land. This can 
be underftood to mean no other, than the legal affize, 
•which, preceding ftatutes had enadled. And farther, 
.in the reign of henry vi. we fee that buyers of corn, 
bought by.avefTel,called a fatt, of 9 bufliels, which con¬ 
tained 7 2, gallons; and like thofe merchants before men- 
tionedmtheftatuteof edward in. we may prefume they 
fold by another, meafure, the legal quarter of 8 bufhels, 
.containing but 64 gallons.: for the ftatute of ^th henry 
. vi. forbids the buying by that veffei, called a fatt. The 
. ’prohibition implies the illegality of the veffei and its ufe, 
{and implies alfo the inforcement of the laws of affize. 
Taking therefore all the feveral ftatutes together, in one 
connected view, thofe that fix the laws of affize, with 
thofe to reform abufes committed againft them, we are 
• led to conclude, thofe laws of affize continued uniformly 
#neand the fame, till henry vii . altered them. Having 
thofe laws, that the old pound weight 
mm a' of twelve ounces,"raffed’ from' 3 a 

grains of wheats and , was equal only to 5400 of our pre~ 
■ dent Troy graii&i; thatithe meafure of - capacity Was 

a gallon, 
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.a gallon, to contain 8 of thofe pounds of wheat, and 8 
of thofe gallons made a bufhel: I fhall now endeavour., 
by help of figures, to demonftrate what was the cubical 
•contents both of the gallon and bufhel meafures-. 

We know, tb e prefent Troy pound confifts of 5 7 6 o Troy 
grains, and that 7 o o o of thofe Troy grains are equal to the 
prefent Avoirdupois pound of 16 ounces, and that 5400 
of thofe Troy grains are equal to the old Saxon pound of 
12 ounces; confequently, the old Saxon pound was j|| 
of the prefent Troy pound, and the old Saxon pound was 
of the prefent Avoirdupois pound. We know, mo¬ 
dern experiment hath proved the weight of 1728 cubic 
inches of wheat, common fort, to be 47-i pounds Avoir¬ 
dupois $ and of a better fort, to weigh from 48^ to 48^ 
pounds Avoirdupois, the difference in their weight is not 
very great; however, I will take the lowed; weight to 
compute by, the 47^ pounds Avoirdupois, which, in 
Saxon weight, is 6 i|i pounds Saxon. And then I fay, as 
61 pounds Saxon : 8 pounds Saxon :: 17 a 8 cubic inches 
: 2 24.J cubic inches, for contents of the old Saxon gallon 
for wine and wheat. But as the old ftandard wine gal- 
, Ion, kept at Guildhall, and found there in 1688, proves 
to be 224 cubic inches contents, there is reafon to con¬ 
clude it to be of the fame ftandard afiize, as was the ancient 
Saxon gallon for wine and wheat : for, as 1728 cubic in¬ 
ches : 224 cubic inches :: 6 impounds Saxon: 7 pounds 
Saxon, which is about 4j penny weights fhort of the 8 
pounds, mentioned in the ftatutes for the gallon to Con¬ 
tain, and is fucha Shall difference, as may arife : affe¬ 
rent 
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rent years, in the weight of fuch a quantity of wheat. 
The very near agreement of thefe computations, gives 
iis fufficient reafoh to conclude, that the old ftandard 
wine gallon, of a 2.4 cubic inches contents, found at Guild- 
ball in 1688, was of fame ftandard aflize, as was the an¬ 
cient gallon meafure ordained to hold 8 Saxon pounds of 
wheat: and of courfe then, thebufhel meafuremuft have 
been 179a cubic inches contents, which will appear t© 
hold nearly 64 Saxon pounds of wheat, as by thofe old 
ftatutes it ought to do. For, as 17 1 8 cubic inches :179a 
■cubic inches pounds Saxon: 6 3 jyi| pounds Saxon, 

which is only about an ounce and three quarters fliort of 
64 pounds; and in fo large a quantity of wheat, is a 
trifling difference, naturally arifing in weight of wheat 
of different years.' Thefe demonftrations, by figures, 
fufficiently prove, what the cubical contents of thofe an¬ 
cient Englifh meafures muft have been, according to the 
old ftaiute& of aflize; that is to fay, 

The galion ittea&re, .224 cubic inches contents, to bold 8 pounds SaxoJi. 
Tbs buffet, 179! ditto, 64 ditto. 

Afid as 8 bufliels made a quarter, the quarter contained 
•512 Saxon pounds of wheat. Thefe were the ancient 
legal meafures,'according to the old laws of aflize. 

: It now remains to mention the particular ftatute of 
^feik^fkiof henry vn. under which, an alteration was 
thofe ancient weights, and .measures, 
intend it; as the ftatute.^itfH|; r difes 

■ ' thereto,. 
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thereto, it may he neceffary to obferve, that very proba¬ 
bly, the uiifettled hate of the kingdom for many, years, 
preceding, might pave a way to that alteration. There 
had been feveral contefts about the crown, between the 
two houfes of York and Lancafter, till henry vii. by 
conqueft, mounted the throne; and in fuch times of pub¬ 
lic difturbance, the laws of affize were more likely to be 
infringed, than well kept, For, after henry vii. was 
well fettled on his throne, we find complaint was made 
in the i ith year of his reign, , that the laws of affize had 
not been obferved and kept. Whereupon he made freffi 
ftandards of weights and meafures, and fent them-to the 
feveral fhires and Towns in the kingdom. But in the 

very next year (the 12 th of his reign) there came out that 
particular ftatute, under which, the weights and meafures 
were altered. Reciting, that the king, in the former year, 
had made weights and meafures of brafs, according to the 
eld ftandards thereof remaining in his treafury , which 
weights and meafures are faid, on a more diligent exami¬ 
nation, to have been approved defective. It is not faid, 
whether they Were the old ftandard weights,.and mea¬ 
fures, or the new ones, made in the former year, that 
had been approved defective; nor how much they were 
To: all this is left to conjecture. Therefore We may, 
-With great probability, conjecture, * they wefe not' defec¬ 
tive in refpeCt to their old original ftandard; but only >in 
refpeft to the heavier new Troy pound, intended-to be 
■then introduced. Arid what, warrants fuch Corijedtutods, 
' the exprels declaration of : his fon HE&BfY Yirff 

A aboliflied 
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abolifhed the old pound, in. the 18 th of his reign, and efia— 
blifhed the. Troy; for he then declares, the Troy pound 
exceedeth the old- pound by | of an ounce.. This lets the 
matter in a clear light,, and Ihews what the two weights 
were, and. what the difference between them. Hence 

then,, there.can be.no doubt,, but henry vii. altered the 
oldEnglifh weight, and-introduced a heavier Troy pound, 
that exceededthe.oldone by iof an. ounce;. andalthough 
none of his ftandard weights have come down to. us,, yet 
his brafs- bufhei meafure, with Ms name upon- it, was 
found in the Exchequer in 1688, and proves to. be 2145 
cubic inches contents-; from,which we may form.conclu- 
fions, both on his weights- and meafur.es, fufficientto con¬ 
vince. us-, that he altered both.. That his bufhei.was a. 
meafure of 9 gallons inftead of 8, and that his Troy pound, 
was —part heavier than, the oldEnglifh pound,.which, 
was raifed .from 3 2 grains of wheat. Experiment hath 
proved,.that a meafure.of 17,28 cubic inches of. wheat,., 
will weigh from 47.4 to about 48^ pounds Avoirdupois;; 
hut fuppofe.it .be only 47^ pounds Avoirdupois, that, in : 
Troy weight, will be 58^, pounds. Troy. From-hence 
we may eafily find the weight of wheat that-2.145 cubic 
inches will contain.. For, as 1728 cubic inches; 2.145 ; 
cubic.inches :: .5 8-^ pounds Troy : 7 a pounds Troy, the; 
weight of wheat that henry tilth’s bufhei -would con- 
tain. And dividing the 72 by 8, the number of pounds 
limited by the ftatute to a gallon, it-proves h e n r y .vii tlTs 
bufhei was a meafure of 9 gallons inftead of 8; and as 
8 bufhels made a quarter, then the quarter contained 7 2 

gallons. 
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gallons; this feems to correfpond with the number of 
gallons contained in the veffel, called a fatt, the ufe of 
which was prohibited by ftatute in henry vith’s time, 
about 6 0 Years before henry vii. as hath herein been al- 

J 

ready remarked. . If we divide the 2145 cubic inches 
contents of the buihel, by 9, the number of gallons it 
-contained, It fhews the gallon meafure to be 238^ cubic 
inches contents, which is—part larger than the old Saxon 
gallon of 224 cubic inches, juft in the proportion as the 
Troy pound is — part heavier than the old Saxon pound. 
The ftatute limits the gallon to hold 8 pounds Troy of 
wheat; and fo we find the gallon of 238} cubic inches 
will do: for as 2145 cubic inches: 2 3 8| cubic inches:: 7 2 
pounds Troy : 8 pounds Troy. But if it be laid, the fta¬ 
tute limits the buihel to 8 gallons, not 9, then the gal¬ 
lon meafure muft have been 2 6 84 cubic inches contents,' 

h ' • I p 

and would hold 9 pounds Troy of wheat, though the fta¬ 
tute lays it was to hold but 8 Bounds Troy. Take it 
either way, it fhews that the buihel was not made accord-* 
ingto .the ftatute; it held 7 2 pounds inftead of 64pounds. 
And upon the whole it clearly proves, that henry vnl 
altered both the weights and the meafures; that he intro¬ 
duced the Troy pound, which was heavier by | of ah 
ounce than the Saxon or old Eiiglifh pound; and that 
his buihel meafure was about jtli part larger than the 
ancient Saxon or old Engliih buihel meafure. The 
firft ftatute that directs the ufe of the Avoirdupois weight 
is, that of the 24th of henry viii. which plainly im¬ 
plies it was no legal weight, till that ftatute gave it a le- 
VOL. JLXV. I : “ ‘ 3 ff gil 
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gal fan&iog; and the particular life to which the laid 
'Weight is there directed, is limply for weighing butchers 
meat in the market. And it is note-worthy, that in all 
the old ftatutes of affize prior to henry vn.the legal gal¬ 
lon meafure of capacity is founded on 8 pounds, raifed 
from the weight of 32 grains of wheat, and by that fta- 
tute of 1 2th henry yi 1. the gallon is to contain 8 pounds 
Troy: therefore, thefe two forts of weight were the only 
ones eftablifhed as .legal by the ftatutes; and both are a 
, lighter weight than Avoirdupois. How, or when, the 
Avoirdupois weight came firft into private ufe i§ not 
clearly known to us; but this feems clear, that noftatute 
before the 24th henry viii .hath given it’any legal, fane-- 
tion. 


IV. r/je 
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IV. fbe&efcripiion of an Apparatus for impregnating. Wal¬ 
ter withfixed Air % and of the Manner of conducting that 
Procefs. By J ohn Mervin Nooth, M. D. F.. R.S. •' 

Redde, jDec. is^" | ^HE poffibility of impregnating water 
w ith fixed air was no fooner afcertained, 
by experiment, than various methods were contrived to 
effedt the impregnation. The ingenious Dr. PRiEsf ley, 
however, is the only one that has publifhed any defcrip- 
tion of an apparatus, calculated intirely for this purpofe. 
This apparatus was communicated to the public, with the 
view of promoting the difcovery of the medical effedts of 
fixed air united with water; and, in confequence of this 
communication, fome very fuccefsful attempts have been 
made in the cure, of difeafes. The experiments, however, 
have not been fo numerous as one could have wifhed; 
perhaps the difficulty in conducting the procefs, in the 
manner propofed,has been, in fome meafure, the reafon 
why fo few experiments, on this fubjedt, have been made 
public. For although, in the hands of the dodtor, the ap¬ 
paratus was fufficiently convenient, it muft be confefled, 
that the conduct of the procefs required more addrefs 
than generally falls to the fhare of thofe that are unac- 
cuftomed to fuch experiments. Independent too of the 
inconveniences attending the procefs, there Was another 

I 2 objection 
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objection to the apparatus, which, with moil people, 
might have coniiderable weight. The bladder, which 
formed part of it, was thought to render the water often- 
jfive; and when the folvent pow r er of fixed air is confi- 
dered,it will not appear improbable, that the }vater w r ould 
be always more or lefs tainted by the bladder. ■ In fome. 
trials w r hich I made with Dr. Priestley’s apparatus,- it: 
always happened, that the w^ater acquired an urinous 
flavour; and this tafte.in the water was, in general, fo j 
predominant that it could not be fwallo wed, without fome 
degree of reluctance. The difficulty, therefore, in .the 
conduit of the procefs, and the offenfiyenefs of part of 
the apparatus, made fome lefs exceptionable method of 
producing the impregnation- defirable. This 1 varioufly 
attempted,. keeping convenience and cleanlinefs con- 
itantly in view; and I flatter mvfelf, that I have at laft 
contrived an apparatus that will perfectly ardwerthe in¬ 
tended purpofe. Itis-now twelve months fince this con¬ 
trivance has been in conftant ufe; and hitherto there is 
no realon to wifll for the leaf! alteration. Prefumingy 

therefore, on the poffibility of its becoming, when known, 
extenfivefy ufeful, and convinced of the favourable re¬ 
ception which every attempt of this nature meets with 
from the Royal Society, I beg leave to communicate to- 
them a defcription of the apparatus that I have invented, 
and of the manner of conducting the procefs,. 


description; 
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DESCRIPTION OF THE APPARATUS; 

■which is of glafs, and confifts of. three veifels as (A ri 
B, C), fig. i. i. 3. The glafies are accurately fitted to 
each other, and at the joints are impervious both to air. 
and water. The glafs (A) is defigned for the effervefcing. 
fubftances. The veffel (B) is to contain the water that, 
is to he impregnated with air. In the lower part of the. 
•glafs (B),is placed an ivory valve, furrounded with cork, 
as-in fig. 4. The cork (a) is fitted to the bottom of the 
glafs (B), and has through it an hole, to receive the part 
(b) of the ivory valve. On the broader part of this piece 

(b) is placed a moveable piece (c). The furfaces of thefe. 
pieces are fo accurately ground, that, when applied to 
each, other, no fluid, whatever can pafs- between them. 
The. moveable part (c) is fecured on the part (b) by the 
cover (d ) t ;which is fo conftrufted, as to allow the piece 

(c) fome motion; and this cover has likewife holes to 

give paffage to the air that fir all raife the moveable piece. 
(cj. The glafs (G) ferves two pnrpofes; it confines the. 
air on the furface of the water in (B),.and at the fame; 
time prevents all danger of explofion by allow r ing the; 
water, to give place.to the afcending air., , fl 

THE PROCESS.,. 

I* 1 ’ * f ■ * ' t , , 

As chalk and oil of vitriol are capable of producing; 
the defired eftervefcence, and are the moft eligible on ac¬ 
count of their cheapnefs, I fliall, in defcribing the pro-- 
cels, mention only thefe two ingredients. Variety of other 

fubftances 
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Tubftances may, however, be employed for the fame pur- 
pofe; but none, perhaps, are fo unexceptionable as thofe 
I have named. In the other acids a proper degree 
of fixity is wanting, during the effervefcence; the ni¬ 
trous and marine have fo much volatility that there is 
always a rifk of fome of the acid fumes palling the valve, 
and thus rendering the water acid, which it was intended 
to impregnate only with fixed air. To begin the pro- 
■cels, it is neceffary to fill the veflel (A) up to the dotted 
•lines, with diluted oil of vitriol. By confining the height 
.of the furface of the effervefcing mixture to the dotted 
lines in the glafs (A), none of the acid will be driven 
•through the valve, during the intumefcence that at¬ 
tends the efcape of the fixed air. The glafs (B) is to be 
totally filled with water, and the veflel .(C) is to be put 
on it. Some powdered chalk is then to be thrown 
into the glafs (A), and the veffels are to be imme¬ 
diately placed as in fig. 5. except that the Hopper be¬ 
longing to (G) is to be left out. When the acid, in the 
lowermoft veffel, a£ts on the chalk, the extricated air 
paffes the valve in the middle glafs; and as the con- 
ftradtion of this valve allows the fixed air from the effer- 
vefring fubftances to pafs, but denies a paffage to the wa¬ 
ter in a contrary dire&ion, the feparated air alcends to 
the upper part of the middle glafs, and at the fame time 
a portion of water, equal in bulk to the intruding air, 
paffes tip the bent tube into the uppermoft veflel. As the 
effervefcence goes on* the fixed air continues to accumu¬ 
late in the middle veffel, and the uppermoft one to be 

filled 
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filled with the water that has given place to the air. The 
quantity of chalk to he thrown into the acid at one time, 
muft be determined by the capacity of the uppermoft 
vefiel. Should more air be extricated than is diffident 
in the conduCt of the procefs, to fill that vefiel, the wa¬ 
ter will run over the top of it, and will continue to run. 
as long as any air afcends in the middle vefiel, or till the 
furface of the water is below the extremity of the bent,, 
tube. Both thefe accidents are to be carefully avoided; 
as m one cafe, the whole would be wet and difagreeable ; 
and in the other, a quantity of fixed air would be unne- 
ceflanly loft. Half a dram of chalk will, in general, pro¬ 
duce air enough to fill the uppermoft vefiel with water { 
and it muft be remembered,.that the chalk employed to 
produce the effervefcence, fihould be finely powdered, as 
a felenitic cruft will otherwile form around it, and thus 
pre\ ent the action of the acid on the interior part. To 
keep the neck of the glafs clean, through which the chalk 
is put, it will, be necefiary to include the chalk loofely 
in paper; and this circumftance is by no means to be neg¬ 
lected, as the. accurate junction of the glafies depends on 
it, and confequently the whole of the procefs.. When 

the uppermoft vefiel is filled with water, , and there is, 
theiefore, a confiderable quantity of fixed air in the mid¬ 
dle one, thefe two veftels are to befeparated from, the 
lowermoft, and . the air and water are to be agitated toge¬ 
ther, to promote their union. If, during the agitation, a 
ftopper be put into the uppermoft glafs, the defcent oft 
the water in it will not fhew the abforption of the fixed 

Z 

air 
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hu- bv the water, as the external atmofplicrical air will 
enter below, at the valve, to fill the fpaee which the ab- 
ibrbecl fixed air would otlierwiie leave void. But, on the 
contrary, if the nppermofe veflel be open, during the agi¬ 
tation, the prcillirc of the atmofphere on the liirface of 
the water in that veflel, will force the water down into 


.the middle one, as fall as the abforption of the fixed air 
below will allow it room. This latter method may be 
purfued, when a perfon wifhes to know the quantity of 
fixed air that the water can abforb; but in common life, 
-it will be better to flop the uppermoft veflel, as the air 
and wa.ter may be then'more forcibly agitated without 
inconvenience, and of courfe, the impregnation more ex- 
peditioufly effected. During the effervefcence, the up- 
permoft glafs is to remain open, and it is only to be flop¬ 
ped when the agitation is performed. It is not to be 
expected, that the impregnation will be confiderable at 
firft; it will indeed be neceflary to repeat the procefs, 
with the fame water, four or five times, before it will be 
-highly impregnated. After an agitation, therefore, when 
.a ftronger -impregnation is wifhed for, the uppermoft vef- 
iel is to be opened, and railed from the middle one, to al¬ 
low the water to defeend, that was before driven up. 
When the middle glafs is again full, a frelh quantity of 
.chalk is to be put into the lowermoft veflel, and the agi¬ 
tation to fie repeated, as foon as the effervefcence ceafes. 
It is feldom neceflary to repeat the procefs more than 
four times',, to produce a very ftrong impregnation ; but 
fhould if be thought proper, to have the wafer as highly 
' 2 . • faturated 
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faturated with, fixed air as it admits of, nothing more than 
a repetition of the fame procefs is requifite. In this 
account of the apparatus, I have purpofely confined my- 
felf to the method of uniting fixed air with water; but it 
is to be obferved, that many curious experiments may be 
made with it, both in chemiftry and pharmacy. By its 
abidance, I have been enabled to i mitate very perfectly, the 
common mineral waters, and to make aqueous folutions 
of fubftances that were before deemed infoluble in water. 
Thefe circumftances, however, I fliall referve for a future 
paper, which I fliall have the honour to prefent to the 
Society, as I have not yet been able to arrange the Seve¬ 
ral fails, which this apparatus has made me acquainted 
with, in the manner I could with. 

POSTSCRIPT. 

SINCE the foregoing paper was read, I have con¬ 
trived a glafs valve, which feems preferable in fome re- 
fpedts to the ivory one therein delcribed. The following 
is a defcription of it. It conlifts of three pieces, as in fig. 

7. The fuperior and inferior pieces are perforated, 
but the middle one is without perforation, having only 
its upper part convex and its under part plane. Jn fig. 

8. is a perpendicular fection of the three pieces com- 

pofing the valve, at the diftance at which they ought to 
be placed, with refpeft to each other, in the tabular part 
of the veffel (B). This veffel having the glafs valve in 
it, and filled with water, is to be put on the glafs (A), 
. -Voi.. LXY. K con- 
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containing fubftances in the adfc of effervefcence. In that 
cafe, the extricated air will afcend through the perfora¬ 
tions iri the fuperior and inferior pieces, the middle one 
proving no obftacle to the air, having fufficient room to 
yield to the current of air rulhing upwards; but when 
the air ceafes to afcend, and the preflure of the water 
above takes place, the middle piece will prevent the wa¬ 
ter from defcending, its plane furface being then applied 
to the plane furface of the piece below it. Thus, sir, 
this glafs valve will anfwer in every cafe where the ivory 
one can be employed; and for a variety of purpofes it 
will undoubtedly prove preferable, particularly when 
corrolive fubftances are fubjedted to experiment. 


Y ^Account 























































V. Account of a Mujlcal Intlrument , which was brought by 
Captain Foumeaux from the IJle of Amfterdam in the 
South Seas to London in the Tear 1774, and given to the 
Royal Society. By Jofhna Steele., - E/quire, in a Letter 
to Sir John Pringle, Bari. P. R. S. 


TO SIPl JOHN PRINGLE., BART. Pi R» S, 

q j t > Margaret-Streetr, CAreaR.lifli-fqiwe, 

a December i> 1774* 

Bedde, Jan. 22, A q REE ABLE to your requeft, I have 
Ah.%. examined the curious fyftem of pipes, 
brought by Captain Foumeaux from the South Seas. The 
rei'ult of my experiments are herewith inclofed. The 
inftrument was fo new to me, thatl fhould be forry its re¬ 
putation fhould reft intirely on my report, as I think, an 
expert blower of the German flute might make further 
difeoveries; towards which, my obfervaflons-, whether 
perfectly accurate or not, may in feme meaftire ferve as a 
guide. The accident of a flat third, coming in the ftead of 
a lliarp one, from the pipes 6.7.8.and 9, is fo extraordi- 
nary, that I fufpeSred,Tor fume time, the loweft (or fun¬ 
damental) tones of thole pipes were a quarter tone (or 
dkfts ) lower than I have marked them; but, after repeat¬ 
ed trials, and by the beft judgement I could form - by my 
ear, and by comparifon with another inftrument, I gave 
' : K a ' ' ' up 



up that fufpicion; 
and being con¬ 
firmed in the o- 
pinion, that the 
raoft acute tones I 
could obtain from 
thofe four pipes, 
were minor thirds 
to the moft grave, 
I have ventured 
to mark them fo. 
The reafon why 
there was room 
for my doubt a- 
bove mentioned 
is, becaufe the 
difference of hot¬ 
ter or colder, 
moifter or dryer, 
has a fenfible ef¬ 
fect on the. acijte- 
nefs or gravity of 
the tones. 

l am, sir, with 

great regard, 
Your moft hum¬ 
ble fervant, 

'^ , ■. , 

JOSHUA STEELE. 
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Explanation of the fyftem of mufical pipes, brought from 
the Ifle of Amfterdam in the South Sea, by Captain 
Fourneaux, to London, anno 1774, from experiments 
made by Mr. steele. 

The manner of blowing thefe pipes, in making thefe 
experiments, was the fame as people life to whittle in 
the pipe hole of a drawer key. Of the tones, mark¬ 
ed on the drawing, the upper feries, which are exabt 
fifths to the lower, are eafieft produced by an unex¬ 
perienced perfon; and the lower feries, which we will 
tall fundamentals, with fomewhat more addrefs and a 
weaker blaft. Befide the above mentioned tones, if the 
velocity of the breath be ihcreafed a little, the five firft 
pipes will give odtaves to the fundamentals; and if far¬ 
ther increafed, fharp thirds, or tierces, above thefe oc¬ 
taves. f In the pipes 6. 7. 8. and 9. I could neither 
make the oflaves to the fundamentals, nor the fharp 
tierces ; but in their ftead, the minor, or flat-third, above 
the obtave came, when the breath wais urged beyond the 
degree requifite to produce the fifth. This minor , third 
is opt of thenatural order of tones produced 

do not.pretend to account 
for. Here following, are fe* ‘down the notes of the 
feverid produced from each pipe; but, in 

order to bring them more Within compafs of the fcale of 
fivelines, they ard } wrifleri :, an obtaye. lower than they 
fe ■ Wi K 3 reallv 
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really are on the pipes. And alfo thofe tones which come 
with moft eafe are wrote in minims, as P or ^ 

thofe in the next degree, in crotchets, as j or p 

thofe ftill more difficult, in quavers, as [or 3 

and the moft difficult in femiquavers, as [ or \ 


1 ft pipe 

3d and 5th 
pipes unifons 

6th pipe 


8 th pipe 







ad pipe 

4th pipe 

7 th and 9 th 
pipes unifons 







Thefe tones are adapted to Engliffi confort pitchy hv the 
above notes. From whence it is evident, that an ex¬ 
pert performer may exhibit the following feries, and 

perhaps alfo the octave to the fundamental ^- rgrn i; vi¬ 
delicet y jfcr&r:, though 1 could not, which feries is- fuf- 


ficient for an infinite number of airs: 



In this feries the notes marked in, minims, being thofe 
which are eafieft to he founded, furriifh two fyftems 
w^ifch CQrrefpond with the deinitions of the diatonic- 

;P> : •; ' '.and 
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and chromatic genera^ according to Euclid, who defcribes 
the diatonic in defcending, xaja rcvov, xj row, £ yyljoyiov ; 
and in afcending, y.atf yyijoviov, $ .xovov z. tow. 



And the chromatic thus-, mix TgiYjyilmov r Xj >}ySjoyiov r z. 
yjptlovwt in defcending; and afcending, mt yytlomv,, 
Tjy.ijoviov, Kj Tgiyyfjmov. 



x—:— 

rv 

o 

*. 

Cm 

CO 

a 


:-G- 

C J 

o 

: O 

«pM 

d 

o 

.4-J 

*r~i 

4-J 
• M 

Cj' 

•'> 

4-» : 

• rM 

d 

d 

M 

0> 

a. 

a 


d 


w 

w 


CO 

r 'd < 

’"d 



d 

Cl 

a 

at 


defcending, and 



f-p-p afcendinsr. 


B g 

^ Pd 


f-H j—( 
r-t r~j 

cl cl. 


But as the enharmonic genus requires intervals of the 
iiejis, or quarter tone, and as it did not appear hy thefe 
experiments, that the pipes could efchpdt any founds by 
fuch intervals,. I conclude they are not capable of per¬ 
forming according to the enharmonic divifi.cn. of the 
tetrachord. 


K 4 ; 
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VI. Remarks on a larger Syjlem of Reed Pipes from the IJle 
of Amfterdam, withfome Obfervations on the Nofe Flute 
of Otaheite. By Jofhua Steele, Efquire. 


TO SIR JOHN PRINGLE, BART. P. R. S. 

Margaret>ftrcci'* 

S’* I- "St| Feb. &i, 1775. 

Hcddc, Fck fjg notice taken of my fmall endea- 

; ' i ‘ X vours, by your illuftrious Society, does 
me much more honour than I deferve; however, I re¬ 
ceive it, as I ought, with refpedt and gratitude. I now 
inclofe to you fuch farther remarks as I have been able 
to make, by repeated trials, on the laft reed pipes you 
brought me from Mr. banks; which, though much 
larger, and .more in number, are of the fame genus 
with the former. I have alfo examined the nofe-flute 
of Otaheite, which Mr. banks favoured me with; and I 
tind it gives only four founds, with the firft degree ol 
breath, which are, in an afcending feries, by a lemitone, 
a tone, and a feraitone. Thus noted in confort-pitch, 



it 
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If urged with a ftronger breath, it will give ocfaves above 
thefe; but it then becomes ill in tune: and I underliood 
from Mr. Banks, the natives of Otaheite ufe no more 
than thofe firfl four founds. Were I to give thefe notes 
denominations according to our fyftem of mufic, they 
fhould be diftlnguilhed thus, 



Notwithftanding the fmall extent of this feries, yet, by 
the aid of varying the meafure, it is capable of feveral 
different melodies, though the general calf of them will 
be melancholy. As for example, 
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though rhythmically different; the latter having a de¬ 
gree of vivacity more than the former, in proportion to 
its meafure of time; two bars of the firft, being equal, 
in length, to three of the fecond. 

I am, sir, with great regard. 

Your very humble fervant, 

JOSHUA STEELE. 


Remarks on the larger fyftem of reed pipes from the 

ifle of Amfterdam. 


The fpecific difference between this and the fmaller 
fyftem, defcribed before, will be underftood from the 
following obfervations. It coniifts of ten pipes,, joined 
together in the fame manner as thofe of the fmaller 
fyftem. The firft nine pipes exhibit to the eye the 
fame figure as the fyftem before defcribed in the draw¬ 
ing; and the tenth pipe, (which is the additional), is a 
little longer than N° 4. For in this larger fyftem, N" S. 
is thirteeninches long;, N° 4..thirteen and a half, near¬ 
ly ; and N° 1 o. is fourteen inches. The founds which 
each pipe exhibit's eajily y are marked in minims , as fol¬ 
lows, and are noted agreeable to confort pitch: 


N° 


i• 3 * 4* S' 


$ 


3^51 


■m: 






sr 


6 . 

4 -©- 

I— 




7. 8. 


10 . 





As 
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As the upper minims are fixths to thofe next under 
them, it follows, from the law of harmonic founds, that 
the lower minims are fifths to the fundamental founds 
of thefe pipes, which are written in quavers, to fhew that 
they are very difficult to be produced. The upper mi¬ 
nims of N° i. a. 3. 4. 5. and alfo of 10. are fharp thirds, 
or rather, major tenths, to the fundamental found of 
each pipe. And the upper minims of N° 6. 7. 8. and g. 
are nearly minor tenths to their fundamentals ; which 
circumftance feems to agree with what I remarked in 
the fmaller fyftem, as an extraordinary property, touch¬ 
ing the minor thirds. f But I will not yet aflert, that 
this property is altogether natural, becaufe I found fome*' 
of thefe latter pipes were partly obftrufted by accidental 
rubbifh, which was drawn out with difficulty; fo that I 
pretend not to decide, whether the caufe of their • be- ■ 
ing, not quite, in the fame proportion of tune, as I found 
in the firffc fyftem, arifes from fome cafual injury, or from 
original intention, or original inaccuracy. X 1 have 
faid, the upper minims of N° 6. 7. 8. and 9. are nearly 
minor tenths to their fundamentals; becaufe, in fa«5t, I 
found them fomething more than minor , and yet not 
major ; wherefore I have ufed the mark (M), of a triple 
crofs, to fignify fomething more than (*), the double. 
crofs; and the mark of (x), a fingle crofs, to fignify a 
dieJiSy or fomething lefs than (*), the double crofs; which 
laft, in the modern practice of mufic, always means to 
fay, plus a femitone , neither more or lefs. For though 

f and t referred to frcun the following page. ‘ •' \ \ tJ; t: ' 

h 2 ’’ ;>i ♦'‘•'the 
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the nicety of the diefts is dealing infeniibly into the fan¬ 
cy of fingers, and of feme other elegant mufical perfor¬ 
mers, it is not as yet adopted, or ufed as fuch, in the nota¬ 
tion of modern mufic. The interval between N°-i. and 
2. in thefe pipes, is only of two femitones; whereas, that 
between the N° i. and 2. of the former fyftem, was of 
three,femitones. The feries N° 2. 3. 4. and 5. and the 
i'eries N° 6. ,7. .8. and 9. (both of which I have diftincftly 
marked within bars) have fimjlar intervals in both fyl- 
•tems {making allowance for what I have laid in page 
3 5, t and f.) Wherefore I imagine thefe. to have been 
the'original extent of the whole modulating feries, like 
;the double tetrachord of the Greeks, and that the N° 1. 
and N a : 10. are additionals at pleafure; as, in the fmai¬ 
der fyftem, the interval between N° 1. and 2. was a fe- . 
mitone greater than that between N° 1. and 2. in the 
larger fyftem.; and N° 10. in the lmaller fyftem (ftrft 
examined) was totally omitted, though I have feen two 
^others which had it. The founds in this larger fyftem 
are feven tones lower than thole of the fmaller, which 
correfponds with the difference of their dimenlioris; the 
pipe N° 4. in this fyftem mcafuring nearly thirteen 
inches and a half in length, with diameter feemingly 
proportional; whereas the N° 4. in the fmaller fyftem' 
mealured'only leven inches and a quarter. By increaf- 
ing the velocity of the blaft, 1 found thefe pipes gave 
founds ftili.higher, which rvere fourths above the upper 
minims, or .o 3 me md jixihs above the fundamentals; 
tod with a little mom' force, mithms, bt jharp fourths , 

'• ' : above 
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above the upper minims, which were o&ave and,flat Se¬ 
venths above the fundamentals. But thefe two (the 4th 
and lharp4th above the upper minims) fhould rather be 
conftdered as one note of latitude , which by more or lefs 
velocity, or force of breath, makes in the N° 1. 2. 3. 4. 
,v and 10. either a fharp 6th, or a flat 7th, to each of 
the fundamentals; or in the N° 6. 7. 8.. and 9. either a. 
flat or a fliarp 6th. 



fundamental ' fundamental. 

N° 8. N° 10. 

This note of latitude is^ common to all tubes,, trum¬ 
pets, horns, 8ec. 

The following notes mark the afcending feries of 
the founds of this larger fyftem, omitting the funda¬ 
mentals, and giving only thofe winch are more eafily 
obtained. 

The numerical figures fhew from which, pipe the- 
notes were produced. 

N°io., 
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3 - 

" 10. 4* 3 . ^2* 6 < 1* 



Fifths above the fuppoied 
fundamentals, produced 
by a gentle blait. 


3 * f * 

N c io.4-8. 5. 9. 


2. 6 , 1, 



Tierces, or tenths, above 
the iuppofed funda¬ 
mentals, produced by a 
Ibronger blaft. 


VII. DeJcription 
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VII. Defcription of a new Dipping-needle. By Mr. J. Lo- 
rimer, of Penfacola, in a Letter to Sir John Pringle,, 
Bart. P. R . S. 


TO SIR JOHN PRINGLE, BART. P. R. S. 


sir,. Penfacola, Sept. 13, 17 7 5. 

Redde, Feb. TT7 HENEVER any one meets with a ter - ! 

▼ * relict^ or fpherical loadftone, the firft 
thing he does is to find out its poles; and having once 
difcovered them, he knows immediately how any fmall 
bit of needle will be affected, if it is placed upon any part 
of the furface of that terrella. The poles are moft readily 
difcovered by trying where the filings of iron, or a fmall 
bit of needle, will hand erect upon the terrella ; and this 
is generally found, to be upon two points which are dia¬ 
metrically oppofite to one another. But the magnetic 
poles of the earth leem to be fituated obliquely to one ano¬ 
ther (fee the Berlin Memoirs, 17 57); but where they are 
actually fituated is hitherto unknown;, whether-they are 
upon land or water; or in either cafe, whether we can 
come nigh to them. Yet be thefe things as they may, it 
appears evident to me, that accurate obfervations, made: 
as near to thefe magnetic poles as pofiible, with a good 

dipping- 
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dipping-needle, are the fureft way to complete the mag¬ 
netic theory of this globe, analogous to the method we 
purfue in examining the terrellci* hot as ail the dipping- 
needles which I had feen, appeared to me to be very ill 
calculated, for the lea fervice at leaft, I contrived one 
upon a different plan in 1764, and had it executed be¬ 
fore I left England, by Mr. sisson. I have called it an 
Univerfal Magnetic Needle, or Obfervation Compafs; 
becaufe I can by it take the dip and amplitude, and even 
the azimuth, with only one afiiftant, to take the altitude 
for me. The needle is of the fame fliape and fiz-e nearly 
^ thofe ufed now for the compaffes of the royal navy, 
ahd plays vertically upon its own axis, which has two 
•conical points, (lightly fupported in two correfponding 
hemilpherical r«; fockets, which are inferted into the op- 
pofite fides of a fmall upright brafs paralellogram, about 
one inch and a half broad and fix inches high. Into this 
parallelogram is fixed, at right angles, a (lender brafs 
circle, about fix inches diameter, filvered and graduated 
to every half degree, upon which the needle fliows the 
dip, by a vernier if you choofe; and this, for the fake of 
diftin&ion, 1 (hall call the circle of magnetic inclina¬ 
tion. This brafs parallelogram, and confequently the 
circle of inclination, alfo turns horizontally upon two 
,n©t^ier pivots, the one above and the other below, with 
©orrefpokding fockets in the parallelogram. Thefe pi- 

' (a) Mr. 'sisson thinks, that thefe fockets were conical as well as the ends of 

sthe axis, "hf S ta^ which /cems mofi:/ likely to be the cafe, as 

they feem much more likely to anfwer well than hemifpherical fockets. 

■ ? ' a 


vots 



t 81 ] 

vots are fixed in a vertical brafs circle, of the breadth and 
thicknefs of two-tenths of an inch, and of fiich a dia¬ 
meter, as to allow the circle of inclination and the paral¬ 
lelogram to move freely round within it. This fecond 
circle I fliall call the general meridian. It is not gra¬ 
duated, but has a {mail brafs weight fixed to the lower 
part of it, to keep it upright; and the circle itfelf is 
fcrewed, at right angles, into another circle, of equal in¬ 
ternal diameter, of the fame thicknefs, and twice the 
breadth, which is filvered and graduated on the upper 
fide to every half degree. It reprefents the horizon, as 
it fwings freely upon gimbols, and is always nearly par¬ 
allel to it. The whole is contained in a neat mahogany 
box, of an odtagon figure, with a glafs plate at top and 
one on each fide, for about two-thirds down. That part 
of the frame which contains the glafs lifts off occafi- 
onally. The whole box turns round upon a ffrong brafs 
center, fixed in a double plate of mahogany, glewed to¬ 
gether crofs-ways, to prevent its warping or fplitting; 
and.this again is fupported by three brafs feet, fiich as 
are ufed for the cafes of table knives, frofted that they 
‘may not eafily flip, if the veflel fliould have any coiifi- 
derable motion. It has another fquare deal box to lock 
it up in, to preserve the glafs, 8tc, when it is not wanted 
for ufe; ' ' ■ y ' - ij,; 

The ufe of this inffrument is very plain, as the incli¬ 
nation or dip is at any time apparent from infpe&idh 
only, and-aifcthe variation, if the frame is turned round 
dll the great-vertical circle lies exactly in the plane* of 

Vol. LXV. M . the 
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the true meridian: for the circle of inclination, being al¬ 
ways in the needle’s vertical plane, the edge of it will evi¬ 
dently point out upon the horizon, the variation E. or 
W. But at fea, when there is not too much motion, you 
turn the frame, round, till the vertical circle is in the 
plane of the Sun’s rays; that is, till the fhadow of the 
one fide of it juft covers the other, and the edge of the 
circle of inclination will then give the magnetic ampli¬ 
tude, if the Sun is 'rifing or fetting; but the azimuth at 
all other times of jthe day, arid the true amplitude or azi¬ 
muth being found in the ritual way, the difference is the 
variation. If the motiph is confiderable, obferve the ex¬ 
tremes of the vibration, and take the mean for your 
magnetic amplitude or azimuth. When the Sun does 
not, fhine to" bright as to give a fhadow, you can fet the 
brafs circle in a line with his body, if he is at all vifible 
by your eye. The principal advantage at firfl; aimed 
at in this compafs, was to contrive a dipping-needle, 
which Ihould be fufficient for making obfervations at 
fea. fVs thofe needles; to be of ufe, muff be placed, by 
Tome means or other, in fuch a manner as that all their 
vibrations fhall be made in the true magnetic meridian; 
North and South, otherwise they are good for nothing. 
For if one of them is placed at right angles, acrofs the 
magnetic line, it will ftand perpendicularly up and down 
in any part of the world; the leaft dip, therefore, is al¬ 
ways in this magnetic line. But the only method of 
fetting .a dipping-needle at fea, was to place it in a line 
with the common compafs needle; and this muft he 
;- J . very 
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very inaccurate, if they are at any considerable diftance 
one from the other; or if they were near, the two nee¬ 
dles would influence one another, and neither of them 
could be true: nay, fuppo ling them for once to be pro¬ 
perly placed in this line, the leaf: motion of the fliip 
throws them out again. But this inftrument has a con- 
ftant power in itfelf, not only of fetting itfelf in the pro¬ 
per pofition, but alfo of keeping itfelf fo; or of reftoring 
itfelf to the fame fltuation, if at any time it has loft it; 
and it is curious to fee how, by its double motion, it 
counteracts, as it were, the rolling motion of the veflel. 
1 have only one thing farther to obferve, that, as it is irri- 
poflible for human hands to make any inftrument ma¬ 
thematically true, fo when we have two graduations to 
look to, as in the prefent cafe, one on the North, and the 
other on the South of the needle, we ought to attend to 
both, and take the medium for the true dip or variation 
pretty nearly. But in this compafs there is another me¬ 
thod of examining the obfervations. Take a good* arti¬ 
ficial magnet, and on the outfide of the compafs-bojj:, 
point one end of it towards the needle, and by moving 
your magnet you may thus guide the north-end 
needle round to the fouth ; or, vice verfa, without open¬ 
ing your compafs-box. The magnet feepig then lai^aliS, 
the needle will come to, its true pofition, after a few vi¬ 
brations : hut as both the needle and the circl ) e 7 of i ih<3i- 
nation are now reverfedhi, it will not point exaCHy tb^e 

(b) Mr. lorimbr means, that the magnet fhould be applied In fach man¬ 
ner as to turn the parallelogram and circle of Inclmatidii'h'alf' Way Ycfnrf<l %6ri- 
zontally, fo that that end of the axis of the needle wluch before pointed to the 
we% mall now point to t}ie eaft* 
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lame divrfioii as before.; yet a mean of the two will be the 
truth, as nearly, I believe, as it is poflible for any inftru- 
ment to give it. 

Quere iff. May not a part of this fmall difference be 
attributed to the diredtion of the magnetic influence 
(whatever that be) in the heel bar? and if fuch an expe¬ 
riment could be tried upon the prefent azimuth com- 
pafies,is it not probable, that the variation in them would 
be at leaft as fenfible? Quere 2d. May not this be the 
caufe that two of the beft of them will differ a fmall mat¬ 
ter from one another ? Quere 3d. Would the ends of the 
needle being made thus \—> , inftead of the fquare form 
he, in feme meafure, a remedy for this fmall variation? 

* I am, molt refpedtfully, sir. 

Your raoffc obedient humble fervant, 

J. LORIMER* 
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YIII. Bill of Mortality for Chefter for the Tear 1773. By 
J. Haygarth, M. D. F. R. S. 


Redde, Feb. 2, HpHAT Chefter is healthy to a very re- 
A markable degree, is ftill more clearly 
evinced from the following tables, than in the regifter 
of laft year. In 1772, one half of the inhabitants ap¬ 
peared to arrive at 20 years of age; a faxft which feemed 
very fiirpriftng when compared with the proportional 
mortality in other towns, both of a larger and' lefs fize. 
But, according to this year’s regifter,- one half have lived 
to be 36 years old. In 177a, one in 15 and 3~4ths had 
lived to above 80, and this year 1 in 13. Thefe are very 
uncommon inftances of longevity for fo large a propor¬ 
tion of the inhabitants. The inhabitants of St. Michael’s 
parifh were numbered to be 618, of whom this year ten 
have died; that is, a lefs proportion than 1 in 61. If 
the inhabitants of the whole city were numbered with 
the fame accuracy as thofe of St. Michael’s, many im¬ 
portant concluiions, both medical and political, might 
with certainty be deduced from the bill of mortality. 
The regifter of burials in the nine parifhe&are kept fepa- 
rate; hence, by comparing the number of inhabitants 
in each parifh with the burials in each, for a period of 
years, we may, on the moft evident foundation, difcerrt 
.1 ■ 1 which 
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which part of the town is moft healthy. In a political 
view, fuch an account would furnifti the heft means of 
demoriftrating the accuracy of a table of the probabili¬ 
ties, of life, formed from the regifter, and fupply uner- 
ri ng'dafa for calculating annuities, the value of rever- 
iionary .payments, and affurances on lives. Such an old 
to\m r ^s I ’Chefter, where the number of inhabitants .has 
for-many years fuffered little variation, and Where the 
births and burials are nearly equal, is peculiarly well 
.fitted to furnilh this important information. At the re- 
qneft of Dr. price, author of the very ingenious effays 
pnr annuities, Sec. an improvement is made in the firft 
table, by continuing the divifion of lives into periods of 
five.years, from 50 till 80, and from that age to the ex¬ 
tremity of life, by marking exactly the number dying 
In every year; becaufe for want of fuch a regifter, tlie 
law, according to which, life waftes after 80, is at pre- 
fent-almoft totally unknown, and the values of annui¬ 
ties on fmgle and joint lives, incapable of being calcu¬ 
lated with any tolerable exa&nefs, beyond 70 or 75. 
The following tables confirm the obfervation, that wo¬ 
men live longer than men. Of thofe who have lived to 
above 80, only 1 o are males, and 17 females; the num¬ 
ber of widowers this year is 17, of widows 44. The 
‘ table of difeafes of different ages (N° II.) Confirms in ge¬ 
neral the obfervations of laft year. It is evident that no 
epidemic vifited this place in r 7 7 3; not one died of the 
mealies', of fniliaty ffever,' and' the 10 who' funk under 
dimkcdu^^ad'l^^^&^edhikddf Shtedifeale 
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fince the former year, towards the end of which it ceafed 
to be epidemic. Only one has died of the natural fmall- 
pox; twelve were inoculated in Chefter, during "this 
year, and all recovered. In order to determine' the"uti¬ 
lity of inoculation, it is neceffary to afcertain, by an in¬ 
duction of faCts, to what proportion of thofe who are in¬ 
fected, this difeafe is fatal in the natural way. I have re¬ 
ceived a very authentic account of the following faCt,. 
which is perhaps the more curious and inftruCtive,'as no 
medical practitioner whatever vifited any of the patients 
during the whole difeafe: at Kelfall and Alhtofij two 
fmall Chefhire villages in this part of the county, on ah 
eminence of a dry abforbent fand roCk, 69 peffons have 
had the fmall-pox during the. laft feven months ; of 
whom 12 have died, that is, 1 in 5 and 3“4ths. In con¬ 
firmation of laft year’s obfervation it is proper to remark, 
that between the ages of 15 and 50, more have died of 
confumptions this year, than of all other' difeafes. 

The II Id table fhews, at one view, what dileafes were 
moft fatal in each month. 


TABLE 
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TABLE I. Deaths, Ages and Conditions. 


Ages. 

Males. | 

Fe- j 
males. 

Ages, .B 

atche- 

iors. 

Hmf- 
uands. c 

Wi- 

owers. 

VIaids. 

A'ivcs. 

c 

kVi- | 
lows! 

Total, 

Untier x month 

0 

4 

20-2$ 

6 

X 


4 

X 


X2 

Between x*a months 

xx 

5 

25-30 

5 

3 


X 

6 


IS 

«'3 

4 

6 

3°"35 

X 

3 

4 

3 


IX 

, :r 6 ' , 

8 

8 

35 40 

2 

5 


I 

14 


21 

6-9 , 

“T 

3 

4 °' 4 S 

X 

9 

t 

a 

6 

X 

20 

9 months and I year 

% 

8 

45-50) 


10 

X 

2 

X 

3 

17 

■ x*x years old 

5 

12 

50 - 55 [ 

X 

3 

1 

1 

5 

2 

*5 


6 

5 

SS-60J 


3 

MB 


6 

3 , 

*3 

i * 

3-4 

4 

6 

60*65 

H 

b 


B! 

5 

2 

17 

4 “ 5 

x 

5 

65-70 


B 

jjflj 

pj| 

2 

S 

J 3 

5-10 

3 

7 

70*75 

1 

. 5 


i 


10 

»4 

10-15 

| 

= a 

75-80 


B 

2 


HIM 

7 

Ol 

15-2.0 

m 

8 

So 




B 

91 

a 


\ Total of the above ages, 


69 

81 

1 

B 

pB 
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B 
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82 

f 


I 
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X 
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83 
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90 





- 

X 
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X 




V 
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1 *4 
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Total of ages under 20 years, { >35 
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IX. Experiments on a new Colouring Subfiance from the 
Ifland of Arnfterdam in the South Sea. Made by Mr'. 
Peter Woiiife, F.R. S.at the Dejire of Sir John Pringle, 
Bart. P. R. Si 


Redde, Feb. 2, r fubftanceis of a light bright orange 

JL colour; has a peculiar, though not a 
ftrong, fmell; and, when handled, gives a yellow ftain 
to the lk.in, which does not readily wafh out with foap 
and water. Put on a red hot iron, it fmoaks, melts, 
and catches fire, leaving a caput mortuum. When boiled 
with water, it gives the liquor only a flight yellow tinge, 
which is but little heightened by the addition of a fixed 
alkalytherefore the colouring part of this fubftance is 
infoluble in water. Oil of vitriol put to it becomes of a 
red orange colour; but, when the acid is drained off, the 
rejiduum appears purple. Annotto, treated in the fame, 
manner, gives a blue colour. Spirit of wine, aether, 
fixed and volatile alcalies, as alfo foap, diflolve the co¬ 
louring part of this fubftance. To determine the 
quantity of colouring matter which it contains, two 
drams were digefted in a mattrafs, with four ounces of 
rectified fpirit of wine;. the folution being filtered af¬ 
firmed a rich deep yellow colour, like a ftrong folution 
of fafiron or gumbouge with the fame fpirit; what re- 
Vo l. LXV. O mained 
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mained in the filter was digefted a fecond time, with four 
ounces of frefli fpirit of wine, and the liquor filtered; 
this folution was much weaker than the firft. The un- 
diiTolved part remaining in the filter after this fecond 
folution was digefted, a third time, with four ounces of 
frefli fpirit; but the folution was now quite weak, and 
of a very pale yellow colour. The refiduum being now 
deprived of its colouring portion, was llowly dried, when 
it appeared of a very pale yellow colour, felt as foft as 
ftarchbetween th e fingers, and weighed forty two grains; 
fo that two thirds nearly of this colouring fubftance are 
foluble in fpirit of wine; the undiflolved part is not fo- 
luble in water, acids or alkalies. Put on a red hot iron, 
it fmoaks and catches fire without melting, leaving a ca¬ 
put moftuumy and gives a fmell fimilar to that arifing from 
common vegetable matter. The firft folution in fpirit 
of wine, after ftanding twenty-four hours, depofits fome 
of its colour in the form of minute fpiculine cryftals, of 
an orange colour. The fecond and third folutions let fall 
none of their colour. The firft folution, dropped on pa¬ 
per, tinges it of a bright orange colour, the fecond gives 
a lively yellow colour, and the third a pale yellow. The 
firft folution, fufficiently diluted with fpirit of wine, 
makes a bright yellow ftain on paper, no way inclining 
to orange, but exactly refembling that made by the 
fecontMution; hence it feems probable, that an orange, 
'C$opr isop^r a deep yellow. Vitriolic aether readily 
diffolves the colouring part of this fubftance, and affords 
folutions of nearly Jfce fame colour as thofe made with 
^ , 1 ' , ' ' fpirit 
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fpirit of wine. Oil of turpentine diilolves but a fmall 
portion of it, and acquires only a pale yellow colour. 
A folution of fixed alkaly in water, digefted with this 
fubftance, diilolves a large portion of its colouring part, 
and the folution is of a brownifh yellow colour. Volatile 
fpirit of fal ammoniac . feems to diifolve a larger portion 
of it than the fixed alkaly, and the folution is of a reddifli 
orange colour. A folution of foap in water, boiled with 
this fubftance, like wife diffolves its colouring part. All 
the foregoing folutions, except that in oil of turpentine, 
which was not tried, die fllk, cloth, and linen, of va¬ 
rious ftiades of yellow and orange ; but thefe colours are 
difcharged, by boiling the dyed lubftances for fome time 
in foap and water. This colour can, therefore, be of 
life only in dying filk and wool, for which purpofe we 
are already furnifhed with good dyes. Few colours go 
fo far in dying as this new fubftance, and none dye fo 
fpeedily, efpecialty when foap and water are ufed as the 
folvent; for a dip or two will dye cloth or lilk of a lively 
yellow colour, when put into the mixture whilft hot.' 
Soap and water may be perhaps ufed With advantage* as 
the folvent for feveral other colours. 

From the foregoing experiments it appears, that this 
colouring fubftance, upon which they haVe been made, 
is of the relinous kind, and has a good deal of affinity 
with annotta .• 


O 3 
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X. -Experiments and Obfervatlons on the Gymnotus Elec- 
■ tricus, or Electrical Eel. By Hugh Williamfon, M. D. 
'~ConiffiiMic.dted by John Walfh, Efq. F. R* S. 


TO JOHN WALSH, ESQ. 

sir, London Feb. 7, 1775-., 

Redde, Feb. 9, g the eledtrical eel has lately engaged 
''' -LX. the public attention, and yours in par¬ 
ticular, I have taken the liberty of fending you fome 
experiments which I made on that fifh: they are the 
lame that I had the pleafure of Brewing you laft winter, 
on my arrival from Penfylvania. If you apprehend they 
may tend to calf any light on that curious part of natu¬ 
ral hiftory, or to gratify the curiofity of the public, be 
pleafed to make any ufe of them you may think proper. 
Belides my own fuperficial acquaintance with the fub- 
jedt of eledlricity, of which l am very confcious, there 
are other circumftances that may help to apologize for 
theimperfedt Hate in which thefe experiments appear. 
The eel being lickened by the change of climate, its 
owner refufed to let us take it out of the water, for the 
purpofe of making experiments, on reafonable terms; 
and there were many experiment^ which I could not 

make 
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make on it in the water, to my own fatisfaction. While 
I made thefe experiments, the eel was kept in a large 
veffel, fupported by pieces of dry timber, about three 
feet above the floor. Perhaps it may deferve notice, that 
a fmall hole being bored in the veffel in which the eel 
was fwimming, one perfon provoked the eel fo as to re* 
ceive a fhock; another perlon at the fame time, not in 
contadt with him, but holding his finger in the ftream 
that fpouted from the veffel, received a fhock alfo in that 
finger. From this and fundry other experiments, I am 
induced to believe, that the gymnotus has. powers greatly 
fuperior to, or rather different from, thofe of the ' tor¬ 
pedo, which you have examined with fo much atten¬ 
tion. I have the honour to be, sir, 

Your moft obedient 

and very humble fervanty ■. 

HUGH WILLIAMSON, 

Philadelphia, Sept. 3, 1773.; 

SOME weeks ago, a Pea-faring man brought to this 
city a large eel, that had been caught in the province of 
Guiana, a little to the weftward of Surinam. It had the 
extraordinary power of communicating a painful ferifa- 
tion, like that of an eledfcrical fhock, to people who' 
touched it, and of killing its prey at'a diftance. As !• 
have not heard that any other eel of this kind has ever- 
been carried to anyyof our continental colonics, or that 

any 
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any of them have been feen in Europe, I (hall take tlie 
liberty, after I have given a fhort defcription of the flfh, 
to relate fuch experiments as I made, or aflifted in ma¬ 
king, in hopes of difeovering by what means it produced 
the effedts I have mentioned. The eel was three feet 
feven inches long, and about two inches thick near the 
head. On a tranfient view, it refembled one of our com¬ 
mon eels both in fhape and colour; but its head was flat 
and its mouth wide, like that of a cat-fifh, without teeth. 
A fin, which was above two inches broad, emended along 
its belly, from the point of its tail to within fix inches of 
its head. This fin was almoff an inch thick where it ad¬ 
hered to the body; the upper part of it was mufcular, 
but of a very different texture from the mufcular part of 
the body; the difference was obvious to the touch, for I 
had no opportunity of making any obfervations by dif- 
fedting the fubjedk It was a native of frefli water, and 
breathed at the interval of three or four minutes, by lift¬ 
ing its head to the furface. 

EXPERIMENTS. 

1. On touching the eel with one of my hands, I per¬ 
ceived fuch a fenlation in the joints of my fingers as 1 
received on touching a prime conductor or charged 
phial, when no circle was formed; or fuch as 1 have re¬ 
ceived; when a few fparks of the eledtric fluid have 
been conveyed through my fingers only. a. On 
touching the eel more roughly, I perceived a fimilar ef~ 
Te& in my wrift and elbow, Touching the eel 

.d/T . . with 
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with an iron rod, twelve inches long, I perceived the like 
fenfation in the joints of the thumb and fingers with 
which I held the metal. 4. While another perfon 
provoked the eel by touching it, I put my hand into the 
water at the difiance of three feet, and felt fuch a fenfa¬ 
tion in the joints of my fingers as when I had touched 
the eel, but not fo painful. 5. Some fmall fifties 
were thrown into the water where he was fwimming; 
he killed them immediately, and fwallowed them. 6. 
A cat-fifh that was at leaft one inch and an half thick, 
was thrown into the water where the eel was fwim¬ 
ming; he killed it alfo, and attempted to fwallow it, but 
could not. 7, In order to difcover whether the eel 
killed thofe fifli by an emiffion of the fame fluid with 
which he affedted my hand when I had touched him, I put 
my hand into the water, at fome diftance from the eel; 
another cat-fifh was thrown into the water; the eel fwam 
up to it, but prefently turned away, without offering any 
violence. After fome time he returned;.when, feeming 
to view it for a few feconds, he gave it a fhock, by which 
it inftantly turned up its hefty, and continued motion- 
lefs; at that very inftant I felt fuch a fenfation in the 
joints of my fingers as in experiment 4. 8. A third 

cat-fifh was thrown into the water, to which the, eel gave 
fuch a fhock, that it turned on its fide, but continued to 
give figns of life. The eel feeming to obferve this, as it 
was turning away, immediately returned, and ftruck it 
quite motionlefs. I could eafily perceive that the lafi 

(a) The Bay re de rio of Mart-grave. ; . 

fhock 
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Ihock was more fevere than the former. The eel never 
attempted-to fwallow any of thofe fiih after the firft, 
though die killed many of them; and I always obferved, 
that-when-he' was going to kill one, he fwam diredtly up 
to ityas if he was going to bite it; that when he came 
up, lid Sometimes panfed before he gave the ihock, at 
other times he gave the Ihock immediately. When we 
removed any of thofe cat-fiill, though apparently dead* 
into ! in another veffel, they prefently recovered. 
Fifth thift are {tunned by a fmall eledlrical ihock were 
found tb recover in the fame manner. 9. Touching 
the' eef,'lb v;, as to provoke it, with one hand, and at the 
father ti ! ihB' :i -h‘6ldmg my other handdn the water, at a 
fman dlikkncej hillock paffed through both my arms, as 
iirthd $tfebf the Leyden experiment. 1 o. I put the 
end of a wet ftick into the ivater, and holding it with 
one hand,' I touched the eel with the other; a ihock 
paiTedhhrough^both afms as before. 11, Taking 
ahothek gentleman in company by the hand, he touched 
the eel, while I held one of my hands in the water ; the 
ihock paffed through tis both. 12. Inftead of put¬ 
ting my hand into the water, at a diftance from the eel, 
as in the lalf experiment, I touched its tail, fo as not 
to offend it, while’my affiftant touched its head more 
roughly; we both received a fevere ihock. 13. Eight 
or fen jierfons, taking hands, itood in a circular form; 
the'firft'dfi'the'fdries touched the eel, while the laft put 
his ffaM into M4 4 Crater, at feme diftance from it; they 
all received a gelltle ihock. 14. The above experi¬ 
ment 
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ment was repeated with no other variation than .that the 
laft perfon touched the eel’s tail, while the firfl: touched 
its head; they all received a fevere fhock. 15. Ano-. 
ther gentleman and myfelf, holding the extremities of 
a brafs chain, one of us put his hand into the water,. 
while the other touched the eel, fo as to offend it; the 
lhock paffed through us both. 16.1 wrapped a filk 
handkerchief round my hand, and touched the eel with 
it, but received no fhock; although another gentleman 
felt the fhock, who, at the fame time, put his hand into 
the water, at fome diftance from the eel. 17. A great 

variety of other experiments were made by two perfons, 
one touching the eel near its head, the other putting his 
hand into the water, or touching it near the tail, form¬ 
ing a communication at the fame time between their 
hands, which were out of the water, by pieces of char¬ 
coal, rods of iron or brafs, a piece of dry wood, glafs, 
filk, &c. The uniform refult of all thofe experiments 
was, that whatever ufes to convey the electrical fluid 
would alfo convey the fluid difcharged by the eel; and 
vice verfd , a brafs chain, that had very many links in it,. 
would not convey it, unlefs when the fhock was fevere, 
or the chain tenfe. 18. One of the company being, 
infulated on glafs bottles, received feveral fhocks from . 
the eel; but he exhibited no marks of %\plus ftate of. 
electricity, nor would cork-balls, fufpended by filken 
threads, give any marks of it, either when they were 
fufpended over the eel’s back, or touched by the infu¬ 
lated perfon at the inftant he received the fhock. 19. 

Vol. LXV. P A perfon 
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A perfon, holding a phial in one hand properly lined 
and coated for electrical experiments, put his hand to the 
tail of the filh, while an afliftant, holding a fhort wire in 
one hand that communicated with the inftde of the 
phial, grafped the fifh near its head, io as to receive a fe- 
vere fliock in his hand and arm, but it patted no further. 
20. Two pieces of brals wire, about the thicknefs of a 
crow's quill, were fcrewed, in oppofite directions, into a 
frame of wood, fo as to come within lefs than the hun¬ 
dredth part of an inch of contaCt; they were rounded at 
the point. I held the remote end of one of thofe wires, 
while an afliftant held the other; in the mean while, 
one of us putting his hand into the water near the eel, 
the other touched it fo as to receive a fliock. We re¬ 
peated this experiment fifteen or twenty times with dif¬ 
ferent fuccefs: when the points of the wires were even 
fcrewed afunder, to the fiftieth part of an inch, the fliock 
never palled in the circle; but when they were fcrewed 
up within the thicknefs of double-poft paper, the fhocks, 
fuch of them as were fevere, would pafs through us both; 
in which cafe, they doubtlefs leaped from the point of 
one wire to the other, though we were not fo fortunate 
as to render the fpark generally vifible. But it fliould be 
obferved, that the eel on which we made thefe experi¬ 
ments, was not eafily provoked, and appeared to be in 
had health, I have frequently patted my hand along its 
back and fides from head to tail, and have lifted part of 
"its', body without tempting it to make 

.any defehce,’\"Bh‘ tells us, fuch eels in 

Guiana 
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Guiana have fhocked his hand at the diftance of fome 
inches from the furface of the water. Perhaps fire emit¬ 
ted by eels lately taken, might he rendered vifible. 

From the above experiments it appears: i. That the 
Guiana eel has the power of communicating a painful 
fenfation to animals that touch or come near it. 2. 
That this effedt depends entirely on the will of the eel; 
that it has the power of giving a fmall fhock, a fevere 
one, or none at all, juft as circumftances may require. 
3. That the fliock given, or the painful fenfation com¬ 
municated, depends not on the mufcular addon of the 
eel, iince it fliocks bodies in certain fituations at a great 
diftance; and fince particular fubftances only will con¬ 
vey the fhock, while others, equally elaftic or hard, re¬ 
fute to convey it, 4. That the fliock muft therefore 
depend upon fome fluid, which the eel difcharges from 
its body. 5. That as the fluid difcharged by the eel af- 
fedts the fame parts of the human body that are affedted 
by the eledtric fluid; as it excites fenfations perfectly fi- 
milar; as it kills or ftuns animals in the fame manner; 
as it is conveyed by the fame bodies that convey the elec¬ 
tric fluid, and refufes to be conveyed by other boclies 
that refufe to convey the eledtric fluid, it muft alfo be 
the. true eledtrical fluid; and the fhock given by this eel 
muft be , the true eledtrical fliock. 


P 2 
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XJ. Ah Account of the Gymnotus Eledtricus, or Ele&rkal 
fell' In a, 'Letter from Alexander Garden, M. D. 
ffM^’to John Ellis, E/q. F. R. S. 


Charles-Town, South Carolina, 
Aug. 14, 1774. 


rmwf > 

RtlMe^^eb. 2 % ; A ye f & W : days fihce, I went to fee fome 
J77S*, «,yygjy c hrious fifh 7 which were brought 
here ^ouM ago from Surinam; alid I 

&^Mdd f ahtf'deligiited to ohfefve their ftfca&g# 1 
flia^f md eic^eiience their wonderful properties. ' 5 I had 5 
beferl received fothe vague aecotmt of fuch a filbt; but I ! ' ! 
^tyrihhiight,^that 1 rfiudi^ of^ What I; he&d'hras^ fdbn" < 
^here'ar^'hVe b'f^fi^fe-hMe^ 
eiMHsS^to4hrS^'feet Mght ?1 

made'hut' ftorn- 11 


1U _ ___ _ _ __ ___ 

t^d^fc%ff ‘ah2i ikrgefff It might have be^h tnheK more' 
adSft&e, if there had bbM a pofhbility of handling the 




hid "ftHidure* thhi^ : ih'that 'c^hkve been more 
TCh^iihed. But this fifh hath the amazing 
* r tff'^Vih^'i^ fhdden and fd violent a fhock to 

ahy ^ffoh Aat %hfeelf it, thht? there Is, I think, an ab- 

accufately a living 
fpecimen, 
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fpecimen; and the perfon who owns them rates them at 
too high a price (not lefs than fifty guineas for the final- 
left) for me to get a dead fpecimen, nnlefs one ftiould die 
by accident; if that fhpuld,happen, yon may depend on 
having a more exa<5t 'and accurate account forthe Society,’ 
george baker, mariner, who brought them here,in¬ 
tends to carry them to England; but as it is very uncer¬ 
tain whether they will arrive in health and all alive, I 
have recommended to him to get a finall calk of rum, 
with a large bung, into which he may put any of ( tfie.m 
that- may die, and fo preferve them for the infpedtiQiy ; 
and examination of the curious when hefafjrives, •.' 1 

The largeft of thefe filh was three .feet , eight inches^ 
in length, when extending itfelf moft, and might have* 
been from tenfP fourteen inches in cireu^a|erence about, 
the thickeft part of his body. The head is large, broa^j 
flat, ftnooth, and imprefled here and there with, holes, 
Ps if perforated with a blunt needle, especially towards, 
the lides, where they are more regularly ranged ili a line 
on each fide. The rojirum is obtiife and rounded. ' The 

i* * ' 4 i ' 'u . , . *, 4 ; * j $ 

upper and lower jaws are of an equal length, and,$he.. 
gape is large. The noftrils are two on egchfide ; thp firjjjjj', 
large, tubular, and elevated, above the efface,; and th$ 
others finall, and level with, the 1km, place^ j^^edi-,? 
ately behind the verge of theyeyfrw/zz, at the diftance of, 
an inch afunder. The .eyes are fmall, flattilh, and oi* 
a blueilh colour, placed about: three quarters of an inch 
behind the noftrils, and more towards the $de$ of the: 
head. The whole head leems to be w r ell fupporf^^ 

but 
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but whether with bones or cartilages, I could not learn. 
The body is large, thick, and roundifli, for a confidera- 
ble diftance from the head, and then gradually grows 
fmaller, but at the fame time deeper, or becomes of an aci~ 
nacifor.m fhape, to the point of the tail, which is rather 
blunt. There are many light-coloured fpots on the back 
and ikies of the body, placed at confiderable diftances in 
irregular lines, but more numerous and difiindl towards 
the tail. When the Mi was fwimming, it meafured fix 
inches in depth near the middle, from the upper part of 
the back to the lower edge of the fin, and it could not 
be more than two inches broad on the back at that place. 
The whole body, from about four inches below the head, 
feeras to be clearly diftinguifhed into four different lon¬ 
gitudinal parts or divifions. The upper part or back is 
roundifli, of a dark colour, and feparated from the other 
parts on each fide by the lateral lines; which, taking their 
rife at the bafe of the head, juft above, the pedtoral fins, 
run]'down the fidps,; gradually converging, as the fifli 
grows fmaller, to the tail, and make fo vifible a depref- 
fion or furrow in their courfe, as to diftinguifh this from 
the fecond part or divifion, which may be properly cal¬ 
led the body, or at leaft, appears to be the ftrong mufcu- 
kr part of the filh. ThiS|fe<50ndldivifion is of a lighter 
sind more clear blueifh colour thanthe upper or back 
part, and feems to fwell out fomewhat on each fide, from 
tiiedepreflaonofthe lateral lines; but;towards,the lower 
or under part, is again contra#ed, or fharpened into the 
, tjiird’ pa|t; : ppy^pflp^verydif- 

tinguifhable 
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tinguifhable from the other two divifions,byits thinnefs, : 
its apparent laxnefs, and by the reticulated fkin of a 
more grey and light colour, with w T hich it is covered. 
When the animal fwims gently in pretty deep water, the 
rhomboidal reticulations of the ikin of this carina are. 
very difcernible; but when the water is fhallow, or the 
depth of the carina is contracted, thefe reticulations ap¬ 
pear like many irregular longitudinal plica. The carina 
begins about lix or feven inches below the bafe of the 
head, and gradually widening or deepening as it goes 
along, reaches down to the tail, where it is thinneft. It. 
feems to be of a ftrong mufcular nature. Where it firlt 
takes its rife from the body of the fifh, it feems to be 
about one inch or one inch and an half thick, and is 
gradually fharpened to a thin edge, where the fourth 
and laft part is fituated; videlicet , a long, deep, foft, wavy 
fin, which takes its rife about three or four inches at mofb 
below the head, and runs down along the fharp edge of 
the carina to the extremity of the tail. Where it fir A: 
rifes it is not deep, but gradually deepens or widens as it 
approaches to the tail. It is of a very pliable foft con¬ 
fidence, and feems rather longer than the body. The 
fituation of the anus in this fifh is very lingular, being 
placed underneath, and being about an inch more for¬ 
ward than the peCtoral fins, and confequently confidera- 
bly nearer the rqflrum. It is a pretty long rima in ap¬ 
pearance; but the aperture muff be very final!, as the 
formed excrements are only about the fize of a quill of 
a common dunghill fowl. There, are two pedioral (if I 
5 may 
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may call them fo) fins, placed one on each fide, juft be¬ 
hind the head, over the foramina fpiratoria , which are 
fmall, and generally covered with a lax Ikin, fituated in 
the axilla of thefe fins. Thefe fins are fmall for the fize 
of the fiih, being fcarcely an inch in length, of a very 
thin, delicate confiftence, and orbicular ftiape. They 
feem to be chiefly ufeful in fupporting and raifing the 
head of the fiih when he wants to breathe, which he 
does every four or five minutes, by raifing his mouth 
out of the water. This ftiews that he has lungs and is 
amphibious, and th q foramina fpiratoria feem to indicate 
his having branchia like wife; but this I only offer as a 
conjecture, not being certain of the faCt. I muft now 
mention the appearances of a number of fmall crofs 
bands, annular divifions, or rather ruga of the fkin of 
the body. They reach acrofs the body down to the bafe 
of the carina on each fide; but thofe that crofs the back 
feem to terminate at the lateral lines, where new rings 
take their rife, not exactly in the fame line, and run 
down to the carina. This gives the fiih fomewhat of a 
worm-like appearance; and indeed it feems to have fome 
of the properties of this tribe, for it has a power of 
lengthening or Ihortening its body to a certain degree, 
for its own conveniency, or agreeable to its own inclina¬ 
tion., I have feen this fpecimen, which I have meafured 
three feet eight inches, fliorten himfelf to three feet two 
inches; but befides this power of lengthening or fhorten- 
ing his body, he can fwim r forwards or backwards with 
apparently e*pal eafe to himfelf* which is another pro¬ 
perty 
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perty of the vermicular tribe. When he fwims forward, 
the undulation or wavy motion of the fin and carina be¬ 
gin from the upper part, and move downwards$ but 
when lie fwims backwards, and the tail goes, fotemoft, 
the undulations of the fm begin at the extremity of the 
tail or fin, and proceed in fucceffion from that back¬ 
wards to the upper part of the body; in either cafe he 
fwims equally fwift. Every now and then the fifh 
lays himfelf on one fide, as it were, to. reft himfelf, and 
then the four feveral diviftons of his body abovemen- 
tioned are very diftin&ly feen; videlicet , the vermiform 
appearance of the two upper divifions; the retifqrm ap¬ 
pearance, of the carina, 'and the laft, or dark-coloured 
fin, whofe rays feem to be exceedingly fo ft and flexible, 
and. entirely at the command ofi-theftrong mufcular ca* 
rina .- When he is takemoufiof the.water, and laid cm his 
belly.; the carina and finiye to,one fide,dm thefame man¬ 
ner as.- the ventral fin of tlie c detra:Qdon-dot^y . when he 
creeps on. the ground. I have been the longer and 
more particular in the defcription of ; the ^external struc¬ 
ture of this- animal’s body, becaufe I think* as-it is of a 
moft Angular nature,:. and.-endowed.with fonie amazing 
properties, even the moft minute circiuiiftancel was; able 
to oblerve relating to it fliould. be mentioned^ ri 

The perfoii to. whom thefe; animals; belong, calls 
them FledkckalFiJFy andindeed fbe.pQwef.they have, of 
giving am ele&rical iliock to any perfon, of to any number 
of perfons who join hands together, the extreme perfon 
on each fide touching the fifh, is.their mpjt 

Yql. LXV. Q aftonifhing 
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aftonifliing property. All the five we have here are pof. 
fefied of this power in a very great degree, and com¬ 
municate the fhock to one perfon, or to any number of 
perfons, either by the immediate touch of the fifh with 
the hand, or by the mediation of any metalline rod. The 
keeper fays, that when they were firft caught, they could 
give a muchftronger fliockby a metalline conductor than 
they can do at prefent. The perfon who is to receive 
the fhock muft take the fifh. with both hands, at fome 
confiderable diftance afunder, fo as to form the communi¬ 
cation, otherwife he will not receive it; at lead: I never faw 
any one fhocked from taking hold of it with one hand 
only: though fome have alfured me, that they were 
fhocked by laying one hand on him. I myfelf have 
taken hold of the largeft with one hand often, without 
ever receiving a fhock; but I never touched it with both 
hands, at a little diftance afunder, without feeling a fmart 
fhock. I have often remarked, that when it is taken 
hold of with one hand, and the other hand is put into 
the water over its body, without touching it, the perfon 
received a fmart fliock; and I have obferved the fame 
effect follow, when a number joined hands, and the 
perfon at one extremity of the circle took hold of, or 
touched the fifh, and the perfon at the other extremity 
pht'his hand into the water, over the body of the fifh. 
Yhe Ihock was communicated through the whole circle, 
as fmartly aS 1 if both the extreme perfons had touched 
idle 'fifh. IhiihB it feehis to differ widely from the tor- 
perfo, or elfeive afe fnuch milinformed of the manner 

• • in 
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in which the benumbing; .effect of that fifh is communi- 
cated. The fhock which our Surinam fifh gives, feems 
to be wholly electrical; and all the phaenomena or pro¬ 
perties of it exactly referable thofe of the eledtric aura 
of our atmofphere when collected, as far as they are dif- 
coverable from the feveral trials made on this fifh. This 
ftroke is communicated by the fame conductors, and in¬ 
tercepted by the interpolation of the fame original elec¬ 
trics, or eledtrics per fe as they ufed to be called. The 
keeper of this fifh informs me, that he catched them in 
Surinam river, a great way up, beyond where the fait 
water reaches ; and that they are a frefh water fifh only. 
He fays, that they are eaten, and by feme people efteem- 
ed a great delicacy. They live on fifh, worms, or any 
animal food, if it is cut fmall, fo- that they can fwallow 
it. When fmall .live fifties are thrown into the water, 
they firft give them a fhock, which kills or fo ftupifies 
them, that they can fwallow them eafily, and without 
any trouble. If one of thefe fmall fillies, after it is fhock- 
ed, and to all appearance dead, be taken out of the veffel 
where the electrical fifh is, and put into frefh water, it 
will foon revive again. If a larger fifh than they .can 
fwallow be thrown into the water, at a time that they* are 
hungry, they give him fome fmart -fhocks,..tifl'fte is ap¬ 
parently dead, and tfyen they try to fwallow or fuck him 
in; but, after feveral attempts, finding he is too large, 
they quit him. Upon the moft careful infpedtion of fuch 
fifh, I could never fee any mark of teeth, or the leaft 
wound or fcratch on them. When the electrical fifh 

Q i 
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are hungry, they are pretty keen after their food; but 
they are foon fatisfied, not being able to contain much at 
one time. An electrical fifh of three feet and upwards 
in length cannot fwallow a fmall fifh above three or at 
molt three inches and a half long. Since I wrote the 
above defcription and remarks, I have had Mr. Ban¬ 
croft’s Effay on the Natural Hiftory of Guiana put into 
my hands, in which I find an account of this animal; 
but, as I think that he has not been very particular in 
the defcription of it, 1 refolved ftill to fend you the above 
account, that you might judge for yourfelf. I obferve, 
that his account or defcription and mine differ in feveral 
• things; and amongft others, where he fays, that thole 
fifh were ufually about three feet in length; but the one, 
of which I have fent a flight defcription, was three feet 
eight inches. This fmall variation might indeed have 
happened without any error; but I am told, that fome of 
them have been feen in Surinam river upwards of twenty 
feet long, whofe ftroke or fhock proved inftant death to 
any perfon that unluckily received it. 

I fhall be on the watch to procure a more accurate 
knowledge of, and acquaintance with, this animal; and if 
I can learn any thing farther about it, you may depend 
fin my communicating, it. 
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XII. 'Experiments and Ohfervations in an heated Room, 
By Charles Blagden, M. D. F. R. S. 


Reekie,JFeb. 16, A BOUT the middle of January, feveral 
' x gentlemen and myfelf received an in¬ 
vitation from Dr. george fordyce, to obferve the effects 
of air heated to a much higher degree than it was for¬ 
merly thought any living creature could bear. We all 
rejoiced at the opportunity of being convinced, by our 
own experience, of the wonderful power with which the 
animal body is endued, of refilling an heat vaftly greater 
than its own temperature; and our curiofity was not a 
little excited to obferve the circumflances attending this 
remarkable power. We knew, indeed, that of late feve¬ 
ral convincing arguments had been adduced, and obfer- 
vations made, to fhew the error of the common opinions 
on this fuhejdt; and that Dr. ford Y ce had himfelf proved 
the miftake of Dr. b oe r h a a ve ^ and moft other authors, 
by fupporting many times very high degrees of. heat, in 
the courfe of a long train of Important experiments; 
with which, and his moil philolbphical conclulions from 
them, every lover of fcience muft eameffcly with that he 
may foon favour the public. In the mean time time, I 
am happy ill an opportunity of laying before this So- 

(a) Elem. Chemise, tom, I. p. 277, 278, 

, ciety 
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ciety the following ihoit account of fome of tliefe expe¬ 
riments, and of th-e views with which they were underta¬ 
ken; for the particulars of which I am obliged to Dr. 
fordyce himlelf. 

DR. CULLEN long agofuggefted many arguments to 
ihew, that life itfelf had a power of generating heat, in¬ 
dependent of any common chemical or mechanical 
means; for, before his time, the received opinions were, 
that the heat of animals arofe either from fridion or fer¬ 
mentation w. Governor ellis in the year 17^8 ob- 
ferved N, that a man can live in air of a greater heat than 
that of his body; and that the body, in this fituation, con¬ 
tinues its own cold. The Abbe chappe d’aute roche 
informs us, that the Ruffians ufe their baths heated to 
6 o°w of REAUMUR’S thermometer, about 160 of Fah¬ 
renheit’s, without taking notice, however, of the heat 
of their bodies when bathing. With a view to add 
further evidence to.thefe extraordinary fads, and to af- 
certain the real effeds of fuch great degrees of heat on 


(b) To do farther juftice to the philofophy of this moil ingenious and refpeo 
tabie profeflor, I muft here declare, that during my flay in Edinburgh,-from 
the year 1765*0 1769, the idea of a power in animals gmm ing cold (that was 
the expreilion) when the heat of the atmofphcre exceeded the proper temperature 
: their bodies, was pretty generally received among the Undents of phyfic, from 
Dr. CULLEN’S arguments; in confeqnence of which I applied a thermometer, in 
a bot^mmer day, to the belly of a frog, and found the quickfilver fink feveral 
trees';.^e ^riment indeed, but ferving to confirm the general fad, that 

b llT “| 5?2l a ' power of reflfHn § tIie communication of heat. 

(c) PhilofophicalTr<tola&mm,'- volf L. p. 755. • ' 

(d) Voy. en ... • ’ ; -, , 
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the human body, Dr. fordyce tried the following expe¬ 
riments. 

He procured a fuite of rooms, of which the hotteft was 
heated by flues in the floor, and by pouring upon it boil¬ 
ing water; and the fecond was heated by the fame flues, 
which paffed through its floor to the third. The firft 
room was nearly circular, about ten or twelve feet in dia¬ 
meter and height, and covered with a dome, in the top 
of which was a fmall window. The fecond and third 
rooms were fquare, and both fumilhed with a iky-light. 
There was no chimney in thefe rooms, nor any vent for 
the air, excepting through crevices at the door. In the 
firft room were placed three thermometers; one in the 
hotteft part of it, another in the cooleft part, and a third 
on the table, to be.ufed occafionally in the courfe of the 
experiment: the frame of this laft was made to turn hack 
by a joint, fo as to leave the ball and about two inches of 
the ftem quite bare, that it might be more conveniently 
applied for afcertaining the heat of the body, and feve- 
ral other purpofes. 


EXPERIMENT I. 

In the firft room the higheft thermometer ftood at 120°, 
the lowed: at 11 o°; in the fecond room the heat was from 
90° to 85°; the third room felt moderately warm, -while 
the external air was below the freezing point. About 
three hours after breakfaft, Dr. fordyCe having taken 
off all his cloaths, except his ftiirt, in the third room, and 
being furnifhed with wooden fhoes, or rather fandalstied 
on with lift, entered into the fecond room, and ftaid five 
t minutes 
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minutes in a heat of 90°, when he began to fweat gently. 
He then entered the firft room, and hood in the part heated 
to 1 io°; in about half a minute his fhirt became lb wet 
that he was obliged to throw it alkie, and then the water 
poured down in ftreams over his whole body. Having re¬ 
mained ten minutes in this heat of no 0 , he removed to 
the part of the room heated to 1 2 o and after haying there 
twenty minutes, he found that the thermometer placed 
under his tongue, and held in his hand, hood juft at 1 oo°, 
and that his urine was of the fame temperature. His pulfe 
had gradually rifen till it made 145 pulfations in a minute. 
The external circulation was greatly increafed; the veins 
had become very large, and an univerfal rednefs had dif- 
fufed itfelf over the body, attended with a ftrong feeling 
of heat. His refpiration, however, was but little affecSted. 
Here Dr. fordtce remarks, that the moifture of his ikin 
moil probably proceeded chiefly from the condenfation 
of the: vapour in the, room upon his body. He concluded 
fhi$ experiment m the lbcond room, by plunging into 
water cheated to s06° 4 and, after having been wiped dry, 
was;carried home in a chair; but the circulation did not 
fubftcle for two hours, after which he walked out in the 
npfcii airland ftarcely felt the cold, 
ad '1 " v .' 

tmk .to' •; , . EXPERIMENT II. ... . 

‘i-'in^he.iirft room the higheft thermometer varied from 
ii 'sffe? isiftieflolwe ft fto<odat x 19 0 . Dr. fordtce hav- 

inteadj oining cold chamber, Went into the 
rmnutethe-water poured down in 
itr&ams over his whole body, fo as to keep that part of the 
V ' floor 
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floor where he flood conftantly wet. Having remained 
here fifteen minutes, he went into the heat of 130°; at 
this time the heat of his body was ioo°, and his pulfe 
beat 12,6 times in a minute. While Dr. fordyce flood in 
this fituation, a Florence flafk was brought in, by his or¬ 
der, filled with water heated to 1 oo°, and a dry cloth, with 
which he wiped the furface of the flafk quite dry; but it 
immediately became wet again, and ftreams of water 
poured down its fides; which continued till the heat of 
the water within had rifen to 12 2% when Dr. fordyce 
went out of the room, after having remained fifteen mi¬ 
nutes in an heat of 130°; juft before he left the room his 
pulfe made 139 beats in a minute, but the heat under 
his tongue, in his hand, and of his urine, did not exceed 
1 oo°. Here Dr. fordyce obferves, that as there was no 
evaporation, but conftantly a condenfation of vapour on 
his body, no cold was generated but by the animal pow¬ 
ers. At the conclufion of this experiment, Dr. fordyce 
went into a room where the thermometer flood at 43°, 
drefled himfelf there, and immediately went out into the 
cold air, without feeling the leaft inconvenience; on 
which he remarks, that the tranfition from very great 
heat to cold is not fo hurtful as might be expected, he- 
• carafe the external circulation is fo excited, as not to be 
readily overcome by the cold. Dr. fordyce has fince 
had occafion, in making other experiments, to go fre¬ 
quently into a much greater heat, where the air was dry, 
and to flay there a much longer time, without being af¬ 
fected nearly fo much, for which he afligns two reafons ; 

Vol. LXV. ft that' 
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that dry air does not communicate its heat like air fatu- 
rated with moiflure; and that the evaporation from the 
body, which takes place when the air is dry, affifts its 
living powers in producing cold. It mult be imme¬ 
diately perceived, that, befides the principal objedt, thefe 
curious experiments throw great light on many other 
very important fubjedts of natural philofophy. 

January 23. The honourable Captain phipps, Mr. 
banks,, Dr. solander, and myfelf, attended Dr. for- 
dyce to the heated chamber, which had ferved for many 
of his experiments with dry air. We went in without 
taking off any of our cloaths. It was an oblong-fquare 
room, fourteen feet by twelve in length and width, and 
eleven in height, heated by around ltove, or cockle , of call 
iron, which, flood in the middle, with a tube for the fmoke 
carried from it through one of the fide walls. When we 
firft entered the room, about 2 o’clock in the afternoon, 
the quickfilver in a thermometer which had been fuf- 
pended there flood above the 150th degree. By placing 
feveral thermometers in different parts of the room we 
afterwards found, that the heat was a little greater in 
fame places than in others; but that the whole difference 
never exceeded 2,0°. We continued in the room above 
2.Q minutes, inpyfiieh time the heat had rifen about 12 0 , 
during th.e foil part of our flay. Within an 
hour afterwards we went into this room again, without 
feolipgjany f p^^fr%l_ 4 i^erence, though the heat was con- 
fiderably hicreafed., ; '> u Dpomehfering the room a third 
, between fix cfelqck after dinner, we ob-. 

■ ' b ' - . ■ '"ferved 
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ferved the quickfilver in our only remaining thermo¬ 
meter at 198°^: this great heat had fo warped the ivory 
frames of our other thermometers that every one of 
them was broken. We now ftaid in the room, all to¬ 
gether, about 10 minutes; but finding that the thermo¬ 
meter funk very faff, it was agreed, that for the future 
only one perfon fhould go in at a time, and orders were 
given to raife the fire as much as poffible. Soon after¬ 
wards Dr. solander entered the room alone, and faw 
the thermometer at 21 o °; but, during three minutes that 
he ftaid there, it funk to 196°. Another time, he found 
it almoft five minutes before the heat was leflened from 
210 0 to 196°. Mr. banks clofed the whole, by goingfii 
when the thermometer flood above 211°; he remained 
feven minutes, in which time the quickfilver had funk to 
198°; but cold air had been let into the room, by a peffoii 
who went in and came out again during Mr. ban ks’s ftay. 
The air heated to thefe high degrees felt unpleafantly 
hot, but was very bearable. Our moft uneafy feeling was 
a fenfe of fcorching on the face and legs; our legs parti¬ 
cularly fuffered very much, by being expofed more fully 
than any other part to the body of the ftove, heated feel- 
hot by the fire within. Our reipiration was not it all 'af¬ 
fected; it became neither quick nor laborious f'-fhe only 
difference was a want'of that refreshing fenfatibn which 
accompanies a full infpiration of Cool air; Our time was 
fo taken np with other ohfervations that \ve did not 

(e) This thermometer Hands, near the boiling point, about a (^egi^e too 
highthe icale is Fahrenheit’s. 

* ' R 2 
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count our pulfes by the watch: mine, to the beft of my 
judgment by feeling it, beat at the rate of ioo pulfa- 
tions in a minute, near the end of the firll exj>eriment; 
and Dr. solander’s made 92 pulfations in a minute 
loon after we had gone out of the heated room. Mr. 
banks; iweated pjrofufely, but no one elfe; my fhirt was 
only damp at the end of the experiment. But the mo ft 
ftriking effects proceeded from our power of preferv-- 
mgour natural temperature. Being now in actuation 
.in which our bodies bore a very different relation to 
the furrounding atmofphere from that to which we had 
been accuftojned, every moment prefented a new phae- 
norhenoii. Whenever we breathed on a thermometer the 
4 uickfifver funk feveral degrees. Every expiration, parti¬ 
cularly if made with any degree of violence, gave a very 
pleafant impreffion of coolnefs to our noftrils, fcorched 
juft before by the hot air.rufhing againft them when we 
infpired, In the fame manner our now cold breath agree¬ 
ably cooled our.fingers whenever it reached them. Upon 
touching my fide, it felt cold like a corpfe; and yet the 
actual heat of my body, tried under my tongue, and by 
applying clofely the thermometer to my fkin, was 98%. 
about a degree higher than its ordinary temperature. 
When the heat of the air began to approach the higheft 
degree which this apparatus was capable of producing* 

, W*' in the room prevented it from rifirg any 

hhadheenprevioufly raifcd above that 
point, inevitably funk if- Every experiment furniihed. 
proofs of this : toward the end; of 'dbie firf, the thermo- 
. ■ ‘ 3 ■ ' ■ meter 
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meter was ftatibnary: in the fecond,it funk a little during 
the Ihort time we ftaid in the room: in the third, it funk 
fo fail as to oblige us to determine that only one perion 
fhould go in at a timet and Mr. banks and Dr., solan- 
der each found, that his fingie body Was fufficient to, 
link the quick filver very faft,whenthe room was brought 
nearly to its maximum of heat- 

Thefe experiments, therefore,, prove in the* cle&refh 
manner, that the body has a pow r er of deftroying heat.. 
To fpeak juftly on this fubje£t, we muft call it i power of 
deftroying a certain degree of heat communicated with 
a certain quicknefs. Therefore in eftimating the heat 
which we are capable of refilling, it is hecefiary to take ; 
into confideration not only what degree of heat would, 
be communicated to our bodies* if they polfeffed no re¬ 
filling power, by the heated body, before the equilibrium, 
of heat was effected; but alfo what time that heat would 
take in palling from the heated body into our bodies. 
In confequence of this compound limitation of our re¬ 
filling power, we bear very different degrees of heat in 
different mediums. The' lame perfcn Who felt no in¬ 
convenience from air heated to m°, could hot bfekr 
quickfilver at 120°, and could juft bear reilifie^tpint of 
wine at 130'";. that is, quickfilver heated fd 12,0° fiin- 
nilhed, in a given time, more heat fefhe living powers 
to deftroy, thatt *£§&%'hr tax to an hA. 

' •• ’ '-M 

(f) Tbefe numbers are the refult of fome experiments which were maefe 
#11 tte-firft of February, in a &x>m where the heat of the air was 65°". ' Mr., 
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And we had in the heated room where our experiments 
were made, a ftriking though familiar inftance of the 
fame. All the pieces of metal there, even our watch- 
chains, felt fo hot, that we could fcarcely bear to touch 
them for-a moment, whilft the air, from which the me¬ 
tal had derived all its heat, was only unpleafant. The 
ilownels with which air communicates its heat was fur¬ 
ther fliewn,' in'a remarkable manner, by the thermome¬ 
ters we brought with us into the room, none of which 
at the end of twenty minutes, in the firft experiment, 
had acquired the real heat of the air by feveral degrees. 
It might be fuppofed, that by an adfcion fo very different 
from that to which we are accuftomed, as deftroying a 
large quantity of heat, inftead of generating it, we muff 
have been greatly difordered. And indeed we experi¬ 
enced fome inconvenience; our hands fhookvery much, 
and we felt a confiderable degree of languor and debi¬ 
lity; I had alfo a noife and giddinefs in my head. But it 
was only a fmall part of our bodies that exerted the power 
of deftroying heat with fuch a violent effort as feems 11c- 
cefiary at firft fight. Our cloaths, contrived to guard us 
from cold, guarded us from the heat on the fame prin¬ 
ciples. Underneath we were furrounded with an atmo- 


BANRs aadl found that we could bear fpirits which had been confidcrably heated 
aiidw&fe now cooling, when the thermometer came to the 130th degree;, cool- 
a£;coding water at 123°; cooling quickfilver at 117 0 . And thefc 
poxn^ were prejty nicely determined; fo that though we could bear water very 
well at 123 0 , we could not bear it at 125°, an experiment in which Dr. sol an¬ 
ker joined us, , And our feelings with refpeft to all thefc points, feemed pretty 
cxa&ly the fame; : .. 

i , fphere 
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fphere of air, cooled on one fide to 9 8 by being in contact 
with our bodies, and on the other fide heated very ilowly, 
becaufe woollen is fuch a bad conductor of heat. Ac¬ 
cordingly I found, toward the end of the firft experiment, 
that a thermometer put under my cloaths, but not in con¬ 
tact with my fkin, funk down to no 0 . On this princi¬ 
ple it was that the animals, fubjedted by M. tillet to 
the interefting experiments related in the Memoirs of the 
Academy of Sciences for the year 17 64, bore the oven 
fo much better when they were cloathed, than when they 
were put in bare: the heat actually applied to the greateft 
part of their bodies was confiderably lefs in the firft cafe 
than in the laft. As animals can deftroy only a certain 
quantity of heat in a given time, fo the time they can 
continue the full exertion of this deftroying power feems 
to be alio limited; which may he one reafon why we 
can bear for a certain time, and much longer than can 
he necefiary to fully heat the cuticle , a degree of heat 
which will at length prove intolerable. Probably both 
the power of deftroying heat, and the time for which it 
can he exerted, may be increafed, like raoft other facul¬ 
ties of the body, by frequent exercife. It might be partly 
on this principle that, in M. tillet’s experiments, the 
girls who had been fifed to attend the oven bore, for ten 
minutes, an heat which would raife Fahrenheit’s ther¬ 
mometer to 280°: in our experiments, however, not 
one of ns thought he buffered the greateft degree of heat 
•that he was able to fupport. 

A principal. 
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A principal ufe of all thefe fa6ls is, to explode the 
common theories of the generation of heat in animals* 
No attrition, no fermentation, or whatever elfe the me¬ 
chanical and chemical phyficians have devifed, can ex¬ 
plain a power capable of producing or deftroying heat, 
juft as the circumftances of the fituation require. A 
.power of fuch a nature, that it can only be referred to 
the principle of life itfelf, and probably exerdfed only- 
in thofe parts of our bodies in which life feems pecu¬ 
liarly to reticle. From thefe, with which no coniiclera- 
ble portion of the'animal body is left unprovided, the 
generated heat may be readily communicated to every 
particle of inanimate matter that enters into our com¬ 
petition. This power of generating heat feems to at¬ 
tend life very univerfally. Not to mention other well 
known experiments, Mr. hunter found a carp pre- 
ferve a coat of fluid water round him, long after all the 
weft of the water in the veffel had been .congealed by a 
very ftrong freezing mixture. And as for inte&s, Dr. 
marti ne fc? obferved, that his thermometer, buried in* 
*the midft of a fwarm of bees, rofe to 97 0 . It feems ex¬ 
tremely probable, that vegetables, together with the 
many other vital powers which they potFefs in common 
•with animals, have fomething of this property of gene¬ 
rating heat. I doubt, if the hidden melting of fnow 
which falls upon grafs, wliilft that on the adjoining gra¬ 
vel walk continues fo many hours unthawed, can be ade¬ 
quately explained on any other fuppotition. Moift dead 

'($)' Effays Medical and Philofophical, p. 331. 
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flicks are often found frozen quite hard, when in the 
fame garden the tender growing twigs are not at all af¬ 
fected. And many herbaceous vegetables, of no great 
fizfe, refift every winter degrees of cold which are found 
fufficient to freeze large bodies of water. It may be 
proper to add, that , after each of the above mentioned 
. experiments of bearing high degrees of heat, we went 
out immediately into the open air, without any precau¬ 
tion, and experienced from it no bad effeCti- The lan¬ 
guor and lhaking of our hands foon went off, and we 
have not lince fuffered the leaft inconvenience. 
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XIII. L'be fuppofed EffeSi of bolting upon Water , in difpojing 
it to freeze more readily , afcertained by Experiments. 
■ By Jofeph. Black, M. D. Profefor of Chemijlry at Edin¬ 
burgh, in a Letter to Sir John Pringle, Bart. P. R. S. 


TO SIR JOHN PRINGLE, BART. P. R. S. 

dear sir, Edinburgh, Feb. n, 1775. 

Redde, Feb. 2 3 )TT 7 E had lately one day of a calm and 
1775* VV clear froft; and I immediately feized 
the opportunity, which I miffed before, to make fome 
experiments relative to the freezing of boiled water, in 
comparifon with that of water not boiled. I ordered 
fome water to be boiled in the tea kettle four hours. I 
then filled with it a Florentine fiaik, and immediately 
applyed fnow to the flafk until I cooled it to 48° of 
Fahrenheit, the temperature of fome unboiled water 
which flood in my ftudy in a bottle; then putting four 
ounces of boiled, and four of the unboiled water, fepa- 
rately, into two equal tea cups, I expofed them on the 
outfide of a north window, where a thermometer pointed 
to 29°. The confequence was, that ice appeared firft 
upoh the boiled water; and this, in feveral repetitions of 
the experiment, with the fame boiled water, fome of 

which 
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Which, were made nine hours after it was poured out of 
the tea kettle. The length of time which intervened 
between the firft appearance of ice upon the two waters 
was different in the different experiments. One caufe of 
this variety was plainly a variation of the temperature of 
the air, which became colder in the afternoon, and made 
the thermometer defcend gradually to 25°. Another 
caufe was the difturbance of the water; when the un¬ 
boiled water was difturbed now and then by ftirring it 
gently with a quill tooth-pick, the ice was formed upon 
it as foon, or very nearly as foon, as upon the other; and 
from what I faw, I have reafon to think, that were it to 
be ftirred inceffantly, provided at the fame time the ex¬ 
periment were made with quantities of water, not much 
larger or deeper than thefe, it would begin to freeze full, 
as foon. In one of thefe trials, having infpedted my tea 
cups when they had been an hour expofed, and finding 
ice upon the boiled water, and none upon the other, I 
gently ftirred the unboiled water with my tooth-pick, 
and faw immediately, under my eye, fine feathers of ice 
formed on its furface, which quickly encreafed in fize 
and number, until there was as much ice in this cup as 
in the other, and all of it formed in one minute of time, 
or two at moil. And in the reft of the trials, though the 
congelation began in general later in the unboiled water 
than in the other; when it did begin in the former, the 
ice quickly encreafed fo as, in a very fliort time, to equal, 
or nearly equal in quantity, that which had been formed 
more gradually in the boiled water. The opinion, 

S a therefore, 
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therefore, which I have formed from what I have hi¬ 
therto feen is, that the boiled and common water differ 
from one another in this refpect; that whereas the com¬ 
mon water, when expofed in a ftate of tranquillity to air 
that is a few degrees colder than the freezing point, may 
eafily be cooled to the degree of fuch air, and ffcill conti¬ 
nue perfectly fluid, provided it ffcill remain undifturbed: 
the boiled water, on the contrary, cannot be preferred 
fluid in thefe circumftances; but when cooled down to 
the freezing point, if we attempt to make it in the leaffc 
colder, a part of it is immediately changed into ice; after 
which, by the continued addon of the cold air upon it, 
more ice is formed in it every moment, until the whole 
of it be gradually congealed before it can become as cold 
as the air that furrounds it. From this difcovery it is 
eafy to underhand, why they find it neceflary to boil the 
water in India, in order to obtain ice. The utmoffc in- 
tenfity of the cold which they can obtain by all the means 
they employ, is probably not greater than 31 0 or 30° of 
Fahrenheit’s thermometer. Common water, left un¬ 
difturbed, will eafily defcend to this degree without freez¬ 
ing; and, if they have not the means of making it colder, 
may continue fluid for any time, provided it he not dis¬ 
turbed : the refrigerating caufes of that part of the world 
when, they have done fo much, have done their utmoft, 
and can a£t ho further upon the water. But this cannot 
happen to the boiled water; when the refrigerating 
qaufes have cooled it to 3 a 0 , the next effedl they produce, 
is to occafion in it the hegiiming of congelation, while 
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the water is- afterwards gradually affhmiag the form of 
ice, we know, by experience, that the temperature of it 
mid remain at 3 2°; it cannot be made colder, fo long as 
any confiderable part of it remains unfrozen (a) . The re¬ 
frigerating caufes continue, therefore, to have power over 
it, and to adt upon it, and will gradually change the whole 
into ice, if their adtion be continued diffidently long. 

The next objedt of inveftigation may be the caufe 
of this difference between the boiled and the common 
water. In confidering this point, the following idea 
was fuggefted. As we know from experience^ that by 
difturbing common water, we haften the beginning of 
its congelation, or render it incapable of. being cooled 
below 32 0 , without being congealed; may not the only 
difference between it and boiling water, when they are 
expofed together to a calm frofly air, confift in this cir- 
cumftance: that the boiled w r ater is neceffarily fubjedled 
to the adlion of a difturbing caufe, during the W’hole 
time of its expofure, which the other is not ? One effedt 
of boiling water long, is to expell the air winch it natu¬ 
rally contains; as foon as it cools, it begins to attradf and 
abforb air again, until it hath recovered its former quan¬ 
tity ; but this probably requires a conliderable time. Du¬ 
ring the whole of this time, the air entering into it mult 
occafion an agitation or difturbance in the water, which, 
though not fenffble to the eye, may be. very effectual in 

(a) Common water, when cooled in a ftate of tranquillity to feveral degrees 
below the freeing point, will faddenly rife up to it again, if difturbed in fuch a 
manner as to occafion in it a beginning of congelation. 
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preventing it to become, in the leaft, colder than the 
freezing point, without beginning to freeze, in confe- 
quence of which its congelation muft begin immediately 
after it is cooled to that point. When I reftedt upon 
this idea, I remember a fact which appears to me to fup- 
port it ftrongly. F ahrenheit was the firft perfon who 
difcovered that water, when preferved in tranquillity, 
may be cooled fome degrees below the freezing point 
without freezing. He made the difcovery while he was 
endeavouring to obtain ice from water that had been 
purged of^its air: with this intention he had put fome 
water into little glafs globes, and having purged it of air, 
by boiling and the air-pump, he fuddenly fealed up the 
globes, and then expofed them to the frofty air. He was 
furprizedtofindthew r ater remain unfrozen much longer 
than he expected, when at laft he opened fome of his 
globes, in order to apply a thermometer to the water, or 
otherwife examine what ftate it was in. The immediate 
confequence of the admifiion of the air w r as a fudden 
congelation which happened in the water; and in the 
leit c/his globes, a iimilar production of ice was occa- 
lioned % ihaking them. The inference that may be 
drawn from thefe experiments of Fahrenheit’s is fuffi- 
ciently obvious; it appears to me to remove all doubt 
with regard to the above fuppofition. Before thefe 
experiments of Fahrenheit occurred to my memory, I 
had planned a few, fuggehed by the above iuppohtion, 
that might, have led to the fame conclufion; but the fhort 
duration of the froft, for one day only, did not give me 
time to put them in execution. 
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experiments on the dipping needle. 

Stromnefs in the ifles of Orkney, lat. 58° 59' North, 
long. 3 0 30' Weft from London, June 9, 1774. 


75 5 ° 

76 o 

75 . 45 
75 45 
75 4 ° 

74 55 

75 0 

75 20 

75 25 

75 ^5 

76 10 

76 15 


* The index placed Eaft. 

> The index placed Weft. 

The poles of the needle changed, the index 
placed Weft. 


76 25 

77 Q 


} 


!'? • 

The index facing the Eaft. 


In thefe obfervations the needle was placed horizon¬ 
tal, and the vibration continued between nine and ten 
minutes. The inftrument was fet in the middle of a 
room up one pair of ftairs; but being appreheniive that 
the iron-grate, fender, poker, and tongs, might, in fome 
meafure, affedt the needle, I determined to make a trial 
in the open air, and in a place free from fuch obftacles. 
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EXPERIMENTS ON THE DIPPING NEEDLE. 

On the Holms in the entrance of Stromnefs Harbour, 
June 33,1774^ Variation per azimuth 24* Wefterly. 
Long, from London 3 0 30" Weft, lat. 58° 59' North. 


76 o 

75 4 ° 

75 45 

76 55 
76 10 
76 30 


i The index placed Weft. 


I The index placed Eaft. 


74 45 

75 30 
75 0 


The poles changed, and index Eaft. 


76 o ' 

74 45 » 

75 o ^ 


The index placed Weft. 


The needle in all thefe obfervations was left to vibrate 
from an horizontal polition. The inftrument was.fet 
on the top of the cafe (in which it was packed) and ftood 
in the open air, in a fine funny day. 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


In Hudfon’s Straits, July 23, 1774, lat. 6a 0 3' North* 
long. 69° Weft from London, variation 43 0 Wefterly. 

6 / 


8a 50 
82 30 
8 a 40 


l The Index placed Eaft. 


81 50 
8a 45 

83 45 
8'a 40 


> The index placed Weft. 


The needle vibrated from an horizontal fkuatiohv 
Thefe obfervations were made on a large piece of ice, to* 
which the three fihips were grappled. I imagine the fir if 
four experiments may be depended on,, as it was calm 
weather; hut afterwards, a breeze fpringing up'gave the 
ice a circular motion, which made it impofttble to keep 
the inftrtxment exadtly in the magnetic meridian, as may¬ 
be feen'in the fifth *and fixth experiments. I re-adjufted 
the ihftrfifildnt fbf ¥h.e lift bb'fefvation; but finding the 
ide fti hrdtion,‘ J judged it uhnecefiary to 

-farther 'dXpefimeiits at this'time, as it could 
ndt fefe^dpne-with'that d±a(Stiieis I could wifh, or give fa- 
tisfadhOn to the learned Society to whom I have the ho¬ 
nour of transmitting thefe remarks . 


®-iS.'S & 2 


T >: 


E-X‘P»E- 

3 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


Jn Hudfon’s Straits, July 27, 1774, lat. 62° 23' North 1 , 
long. 71° 30' Weft from London, variation. 42° 50' 
Wefterly azimuth. 

0 f 


81 

45 

•« 

S3 

12 


82 

r 2 


83 

0 


82 

45 

> 

83 

45 

; 

83 

30 

1 

84 

0 


83 

35 

j 

85 

0 

s 

83 

2 5 


83 45 

J 


The index placed Eaft. 


The index placed Weft, 


The poles changed^, and index* Weft.- 


The index placed Eaft, 


1 1 

1 met with -the fame impediment as in the laft: trial of 
the inftrument, the field of ice turning round, -fo,as^ 
remove the needle conftantiy -out of thfe magnet*^ saefif ‘ 
dian; however, I endeavoured to be exa&, 
ed the poiition of the inftrument twiqe during the pb r , 
fervations. 


T £ 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


Id. Hudfon’s Straits, July 2,8, 1774, lat. 62° 25' North, 
long. 71° 30^ Weft-from -London, variation per azi¬ 
muth 44 0 Weft. 

0 / 


83 o 
83 o 

83)30 
83 o 

81 30 

81 40 

82 8 
82 o 


| The index pointing Weft. 

| The index pointing Eaft. 

| The poles changed, and index Eaft. 
| The index pointing Weft. 


Thefe obfervations were made with the afliftance of 
Captain Richards, on a table in the cabbin of the Prince 
Rupert. We ufed all imaginary care to render them 
exacft; yet, at the conclulion, I found the Ihip, though 
fall to a field of ice, had altered the pofition of her head: 
for by ,placing the index to the North line of the inftru- 
menty -tfye neodie#9od at 8 8! 1 o'^Veft, infteacl of being 
perpendicular at 90°. 




EXPE' 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


In Hudfon’s Bay, Auguft 14, 1774, * at * 5 6° 53' North, 
long. 85° 22' Weft from London, variation per azi¬ 
muth. 24° Weft. 


o 


t 


82 o 
82 o 

82 15 
82 20 

82 50 
82 35 
82 30 
82 15 


| The index placed Eaft. 

| The index placed Weft. 

| The poles changed, and index Eaft 
} The index placed Eaft. 


Thefe experiments were made in conjunction with 
Captain Richards, in the cabbin of the Prince Rupert, 
whilft fhe lay amongft ice. The fhip frequently varied 
the pofition of her head a point of the compafs; but by 
replacing the inftrument as often as we found occafioig 
I have the greateft reafon to think thefe bbfervaticlris 
(which took up above three hours) are pretty* accurate. ‘ ’ ■ 


EX PE- 
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experiments on the dipping needle. 

At Moofe Fort in Hudfon’s Bay, September 8, 1774, lat. 
51 0 2o' North, long. 8a° 30' Weft from London, 
variation 17° Weft. 

•So 0 25 ' ' 

f° (. The index placed Weft. 

80 35 

79 0 ] 

80 30 

B1 2,5 'p| ie j n< ;iex placed Eaft. 

80 13 I 

81 13 j, 

79 10 ~ . ■■ 

k° ^ k The poles reverfed, index Eaft. 

.79 5° I 

79 1.9 .. 

7^1.. IQi v|. ■ . . • . . ... .• .... . , : r 

80 25 > The index placed Weft. 

75* >45' * j . - ’ ". • ■ ■ ■ ■ • - 

So- s j 

> ■- The obfervations were made on Chore. So remarka¬ 
ble difference between them, when 1 was expecting quite 
the feverfe, furprized me as much as the increafed in¬ 
clination of the needle from obfervations made nearly 
in the fame parallel of latitude in London. I endea¬ 
voured, by drawing a magnetical meridional line with 
chi&y ihM-T^ing the greateft attention t6 keeping the 
mftrament perfectly fteady and horizontal, to render 
tbtefe^experiments accurate, and fulfil the intention of 
the Royal Society. e x p e- 





[ 137 ] 


EXPERIMENTS ON THE DIPPING NEEDLE. 

At Albany Fort in Hndfon’s Bay, September 14, 1774,. 
long. 82 0 30 Weft,, lat. 52° 2.2' North, variation 17 0 
Weft. 

o / 

80 13 
So 23 

79 37 
79 55 


I made a trial of the inftrament at this place,, but- 
having. loft the flip of paper on which I had noted the 
experiments, I was. dubious' whether I lhould infect the 
above or not. I can only recoiled! thefe four, and am. 
not pofttive which way the index flood; however, I re¬ 
member that the mean of all the obfervations I made 
was fomething lefs than 8o°. Time will not permit nae 
to repeat the operation during the Ihip’s flay in thefe 
parts; I muft therefore defer it to a future period, Du^ 
ring the winter, I fliall have frequent opportunities- of 
amuflng myfelf this way; and the refpedt ,1 
Royal Society, makes every fervice I render ? tp that il~ 
luftrxous body an additional happinefs to s . - 


Albany Fort,. 
September 17/1774. 


Tlfeir devoted fervant, 

-THOMAS 'HUTCHIN ^ 
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OBSERVATIONS ON HOT, I774. 


Month. 

Hour. 

Barome¬ 

ter, 

... 1 

1 hermo- 
meter. 

Weather, J 

.... . 'i 

Circumitances, 

1774. 
June 11. 

0 15 

28,63 

59 

Clear. 

On the top of the hill. 

0 30 

28,60 

56! 

Foggy. 

Ditto. 


4 15 

3°, 2 2 

6 3 

Clear. | 

At low water mark. 


Hoy is a remarkable high hill near Strom nefs, in the Orkneys and is placed 
by Mr* Mackenzie in lat. 58° 58' North, and long. 3 0 30' Weft from London. 
The two firft obfervations were made on the higheft part of the hill. Soon after 
the firft, a fog was feen below arifing from the water, at length it reached the 
fummit of the hill; the air feemed very raw and cold to the touch, and the in- 
ftruments fhewed as in the fecond obfervation. The barometer continued at 
28360 inches after the fog was gone off, but the thermometer rofe two or three 
degrees. The iaft obfervation was made at low water mark, about half a 
mile from the bottom of the hill, thomas hutchins. 

€( The height of Hoy alove low-water mark , according-to thefe obfervations Jhould 
u he 249,93 fathoms^ or as near as may he 500 yards, neglecting the correction for 
u the difference that may he fuppofed in the temperature of the quidfifoer at the two 
u fatms y the quantity of which is uncertainP s. hors let* 
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FOR THE Y E A .1 '074' 

KEPT ■ 


at the ROYAL S O C X £ TY'S house 


FY ORDER OF , 


rti e PRESIDENT and COUNCIL. 


U 


METE** 


Vo L. LXY. 



[ 1 4 ° J 












METEOROLOGICAL JOURNAL 

for 1774. 


I'ime.jTherm. Therm, 
without within. 


Barom.i Rain.) Winds. 


Inches. Inch. Points. |Str. 



jan. 178 o 48,5 46,0 

2 0 5°,5 47>5 

x8 8 o 34,5 45,0 

2 o 35,0 50,5 

19 8 o 27,0 39,0 

2 xo 34,0 39,0 

20 8 o 29,5 35,5 

2 o 23,0 36.0 

21 8 o 30,0 34,5 

2 5 35,° 35,5 

22 8 o 27,5 33,5 

2 o 36,0 42,0 

23 8 o 40,5 38,5 

3 0 4 L° 39 >° 

24 8 o 35,0 38,0 

3 o 39 ,° 39 :° 

25 8 o 30,5 37,0 

2 o 36,0 38,0 

26 8 o 32,5 37,° 

2 30 39,5 39 >° 

27 8 o 42,0 39,0 

3 o 48,0 41,5 

28 8 o 365° 42,0 

2 it* 41,0 43,5 

29 8 o 37,5 4L5 

3 o 42,5 42,0 

30 8 o 31,5 40,0 

2 15 4*,o 41,0 

3J 8 o 27,0 37,0 

. I 2 ol 35,0 I 38,0 


29,27 0,010 

28,935 

29 5 II 0,210 

29.34 
29,895 
29,92 

29.75 
29,65 
29,73 

29,83 ! 

29.76 
29 , 5 6 

28,99 0,136 

29,02 

28,85 

28,98 

29,455 

29,53 

29.35 °,° 5 8 
29,46 

29.50 0,117 

29,34 

29.51 0,131 

29.56 

29,58 0,058 

29.57 

29,88 0,022 
29,94 
3°,°55 
3°,°7 


SW 

ssw 

NNE 

NE 

W by N 
NW 
E by S 
E by S 
E ' 
E 

E by S 
SE 
SW 
SW 
SW 
SW 

wsw 

WSW 

SW 

wsw 

SW 

SW 

SW 

SW 

SE 

w 

w 

NW 
N by E 
N 


iloudy, windy night. 


2 Snow, windy night. 


Fair, windy night. 
1 Fair. 

1 Fog. 

Fair. 

Fair, 

Fair, 

Fair. 

Cloudy* 

F air. 

Snow. 

I Cloudy • 

Fair. 

Fair. 

Fair. 

Fair, 

Rain. 

Rain. 

1 Fair. 

1 Fair. 

Rain. 

Fog. ■ 

Fair. 

Fine. 

Fair. 

Fair. • 
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METEOROLOGICAL JOURNAL 

for 1774. 


Time. Therm. Therm. Barom.J Rain. 
1 without within. 


Winds. 


Weather. 


Inches. Inch. Points. 


8 o 31,0 
2 o 32,0 
8 o 24,5 
2 o 33 >S 
8 o 29,0 
2 o 37,0 

8 3° 35>5 

2 10 40,0 


2’ 10 36,5 
S c 36,0 

2 o 4650 
8 o 41,0 
a o 34)0 
8 o 25,0 

3 I 5. 34)0 
8 o 32,0 
2 o 38,5 
8 o 45,0 

2 o 49,0 
8 o 40,0 

3 *5 48)5 

8 o 4 3>5 

2 O SIjG 

8 o 47 ? o 
■ 2 10 S2 5 o 


16' 8 'O 48,5 


Q0 5 20 

29,87 

30,225 

30,28 

3°’3S5 

3°>3 6 

3°)43S 

30,4<h 


3°) 2 7 
3°)°4 
29)95 

29,25 

29)55 

29,92 

29,91 

30,00 

2 9)97 

29,41 

2 9)3° 

29,58 

29,74 

29,81 

29,87 

29,84 

29,74 

29,74 

29,56 

29.19 

29.20 


0,114 


P ,330 


0,040 


0,185 


NE 
SW 
NE 
NE 
NN£ 
NE 
NE 
NNE 
1 E 
N 
W 

WSW 

wsw 

SWbyVi 

W 

NW 

W 

NW 

WSW 

s 

SW 

SW 

SW 

w 

SW 

SW 

ssw 

ssw 

ssw 

ssw 

ssw 

SW 


I Fair, 
i Snow. 

1 Fair. 

1 Fair, 
x Fair. 

1 Thaw. 

1 Fog. 
x Thaw, 

1 Fair. 

1 Fine. 

1 Fair. 

1 Fine. 

1 Fog. 

2 Fair. 

, 2 Fair. 

2 Fine. 

1 Fair, 
x Fine. 

1 Fog. 

1 Rain. 

x Rain, windy night, 
x Fine, 
x Fair. 

1 Fair. # 

2 Fair, windv night, 

1 Fair. 

1 Fair, windy night. 

1 Fair, 
x Fair. 

2 Fair. 

2 Rain, windy night. 
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METEOROLOGICAL JOURNAL 

for 1774. 



Time. 

Therm. 

without 

Therm. 

within. 

bar am. 

Rain. 

Winds. 

Weather. 

H. M. 



Inches. 

Inch. 

Points. 

Str. 

Feb.17 

8 

O 

40,0 

47)0 

29,43 

0,057 

sw 

0 

Fair. 


2 

O 

44.5 

47.5 

29,55 


wsw 

2 

Fine. 

is 

8 

0 

36,0 

44.5 

29,88 


sw 

I 

Fair. 


2 

40 

48,5 

46,5 

29,93 


w 

I 

Fair. 

r 9 

8 

0 

40,5 

44,5 

30,09 


ssw 

I 

Fair* 


2 

0 

47.5 

46,0 

29,96 


s 

I 

Fair. 

20 

8 

0 

38.5 

45 ,o 

29,97 

0 

0 

d 

«\ 

O 

sw 

I 

Fair. 


2 

0 

48,0 

47,0 

30,04 


sw 

I 

Fine. 

21 

8 

0 

43.° 

45 ? 5 

29,66 


s 

2 

Fair, windy night. ; 


2 

*5 

45 .° 

47 ,o 

29,45 


wsw 

2 

Rain. 

22 

8 

0 

39.° 

44 ,o 

29,90 

0,195 

ssw 

I 

'Rain* 


O 

0 

46,0 

45 ,o 

29,61 


ssw 

2 

Rain. 

23 

8 

0 

45 .o 

46,0 

29,47 

0,127 

sw 

I 

Fair, windy night. 


2 

40 

50,5 

48,0 

29,39 


ssw 

I 

Rain. 

24 

8 

0 

4o.5 

47,5 

29,16 

O 

0 

sw 

1 3 

Fair, windy night. 


2 

0 

49 .° 

49,° 

29,3° 


wsw 

i 0 
i 0 

Fair. 

25 

8 

0 

39.5 

46,5 

29,26 

0,090 

E 

1 

Rain, windy night. 


2 

o' 

40,5 

46,0 

23,95 


N 

1 

Rain. 

26 

8 

o' 

34.5 

42,0 

29,55 

0,280 

w by N 

1 

Fair. 


2 

9 

4L0 

43,0 

29,6s 


W by N 

1 : 

Fine. 

27 

8 

0 

33.° 

40,0 

30,07 


WSW 

1 ! 

Fair. 


2 

& 

-44)5 ■ 

41,5 

30,15 


W 

1 ! 

Fine. 

28 

8 

0 

44.5 

44,0 

29,80 

0,180 

sw 

2 1 

Rain, windy night. 


2 

0] 

52,0 i 

45,5 

29,68 


sw 

, % 1 

Fair. 


METE- 


meteorological journal 

.for 1774. 


Time. Therm.(Therm. Barom.jRain. WinclsT 
without within. 


Weather. 


|Mar. 1 8 


x 8 o 37,0 
2 o 46,0 

280 37,5 
2 O 40 ? 0 

3 8 ° ! 33>5 
2 o 43,3 

4 8 0 37,5 

2 20 49,0 

5 8 o 41,0 
2 o 45,5 

680 44,0 
2 40 54)5 

7 7 3 ° 5 °>° 

2 o 51,0 

8 7 3 ° 5 2 >° 

2 o 47,5 

9 7 3 ° 39)5 
2 40 40,0 

10' 7 30 35,0 
2 o 39,0 

11 7 3 ° 34 )° 

2 15 42,0 

12 8 o 30,0 
2 O 44,0 

-13 8 o 36,0 
2 O 41,0 

14 7 35, 3L5 


I Inches. I Inch. I Points. |Str. 


43)5 

46,0 

42.5 

43)5 

40.5 
43 )° 
43)5 
46,0 
44,0 

45 ,° 
45 ,° 
48,° 

4 8 )5 

5 L° 

5 L 5 

52,° 

47)5 

46,0 

4 L 5 

48,0 

4 L 5 

43>5 

39>5 

42,0 

40,0 

41,5 


2 9, 8 5 

29.93 
29)57 
29,40 
29,56 

29,615 

29 >33 

29,16 

29,!55 

29,14 

29,34 

29,44 

29,54 

29,61 

29,60 

29.73 

29.94 
29,81 
29,90 
29,89 
29,87 

* 29,81 

29.74 
29,74 

29,97 

3 °)°i 

30,06 


0,043 


0,127 

0,410 


0,328 


15.7 30 3 L 5 3 8 )° 29,93 

2 oj.47,0 46,0 29,88 

16 7 35 3 2 )° • 40,0 29,765 

! 2 oi 50,5 1 50,0 29,69 


WSW 1 fair. 

W 2 Fair. 

SW 1 Fair. 

WSW 1 Fair. 

W 1 Fair. 

NW i Fair. 

SE 1 Rain. 

SW x Fair. 

SW 1 Fair. 

SW i Rain. 

SW 1 Fair. 

SW 1 Fair. 

SW 2 R ain, windy night 

SW 2 Rain. 

SW 2 Rain. 

N 2 Rain. 

NE 2 Rain. 

NE 2 Rain. 

NE 2 Fair. 

NE 2 Fine. 

NE 2 Fair. 

NE 2 Fair. 

NE 1 Fair. 

NE 2 Fine. 

ENE .1 Fair. 

E 1 Fine. 

NE i Fair. 

NE i Fair. 

ESE 1 Fine. 

ENE 1 Fog. 

I ENE 1 Fine. 
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Inches. Inch. Points. |Str. 


Weather. 



SSE 

0,010 SE 
SE' 
NE 
E 

■ NE 
N 
NE 
NNE 
N - 
NNE 
0,010 E bv N 
NE 
NNE 
NE 
S 

wsw 

ssw 

s 

NE 

NE 

NEbyN 
NEbv N 
N 

SW byS 
NE ‘ 
SE ' 


I F air* 

1 Fine* 

2 Fair. 

1 Fine. 

I Fair* 

1 Fine. 

1 Fair* 

1 Fine. 

1 Fair. 

I Fine* 

i Fair. . 
1 Fine, 

1 Fair. 

1 Fair* 

1 Fair. 

1 Fine. 

1 Fog. 
x Fine, 
x Fair. 

1 Fine, 

1 Fair, 
x Fine. 

1 Fine, 
1 Fine, 
1 Fine, 
x Fine, 
x Fine, 
x Fine. 
0 Eog. 
o Fine. 


:ete- - 



























METEOROLOGICAL 

for 1774. 

JOURNAL 


Time.) 

Therm,] 

without 

Therm, 

within. 

Barom. 

Rain. 

W inds. 

Wp.atfiftT*- 


H. M. 



Inches, 

Inch. 

Roints, 

3 a*. 


Apr. I 

7 

20 

44,0 

S°,o 

29,65 


E 

1 

Fine. , 

2 

0 

54,0 

52,0 

29,58 


E 

2 

Fine. 

1 2 

7 

o 

42,0 

48,5 

29,41 , 


E 

1 

Fine. 


2 

0 

53 >° 

5 L° 

29,48 


E 

1 

Fine. 

3 

7 

*5 

49,5 

48,5 

39,35 


S 

1 

Fine. 


2 

0 

54 ,° 

52,0 

29,33 


SSE 

2 

Fair. 

4 

7 

o 

43 ’° 

47 ,° 

29,50 

0,415 

SW 

2 

Fine. 


2 

0 

53 ’° 

52 ,o 

29,68 


sw 

l 

Fine. 

5 

7 

0 

42,5 

48,0 

29,78 


ssw 

I 

Rain. 1 


2 

o 

52,5 

50,5 

29,765 


ssw 

2 

Fine. 

6 

7 

0 

43’5 

48,0 

29,575 

0>I22 

s 

2 

Rain* 


2 

0 

5 °,° 

50,0 

29,37 

0,188 

s 

2 

Rain, 1 

7 

7 

0 

44,0 

48,5 

29,35 

S by W 

I 

Fair. 


2 

0 

53 ,° 

Sh° 

29, 3 6 


s 

2 

Rain. 1 

8 

7 

0 

43 ?° 

48 ,5 

29,39 

0,130 

s 

I 

Fair. 


2 

*5 

ShS 

5 L 0 

29,45 


ssw 

I 

Fair. 

9 

7 

0 

3 6 ,5 

47,0 

29,56 


NE 

I 

Fog. 


2 

o 

52,0 

49,5 

29,56 


N 

I 

Fair. 

xo 

7 

10 

: 44 ,o 

48,5 

29,625 

: 

W 

1 

Fair. 


2 

0 

60,0 

5 L 5 

29,69 


SSW 

I 

Fine. 

IX 

7 

0 

48,0 

50,5 

29,805 


s 

I 

Fair. 


2 

* 0 

57,5 

53,5 

29,90 


SE 

1 

Fair, 

12 

7 

0 

5 L 0 

,< 53,5 1 

3°,°5 


SSE 

I . 

Fine. 


2 

0 

65,0 I 

^58,0 

3°, 10 5 


SE 

I 

Fine. 

*3 

7 

0 

46,0 

53 ,° 

30,185 


N 

I 

Fine. 


2 

0 

62,0 

58,0 

30,21 


ENE ‘ 

2 

Fine. 

1 i 4 

7 

0 

45,5 

5 L 5 

3 °, 24 


NE 

2 

Fair, 

r , 

1,3 

(lr p 


' 53,5 

30,21 


NE 

I 

Fine. 

1 ' ' r 5 

7 

Q 

' ,"‘ 45 ,® 

5 °,° 

29,98 


NE 

I 

Fair. 

1 ' i€ 

> 2 

c 

! I'^iS 

SLO 

29,88 


NE 

2 

Fair. 

, 7 

:i c 

t 4 2 , ; 5 

49,0 

29,82 


NE 

I 

rair. 


1 2 

6 1 48,5 

i 50,0 

> 29,79 


N by E 

I 

Fair, 


METE- 
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METEOROLOGICAL JOURNAL 
for 1774. 



Time 

Therm. 

without 

Therm. 

within. 

Bare m. 

Rain. 

Winds. | 

Weather. 

H.M. 



Inches, 

Inch. 

Points 

Str. 

Apr. 17 

7 25 

42 0 

48,0 

29,875 


sw 

I 

Fair. 


2 O 

53 .° 

50,0 

29,88 


wsw 

I 

Fair. 

18 

7 0 

47:5 

50,0 

29,63 

0,082 

sw 

I 

Fair. 


2 15 

5 h 5 

52,5 

29,58 


WNW 

I 

Fair. 

l 9 

7 0 

3 S :° 

46,0 

29,80 

10 

vD 

0 

0 

NW 

2 

Fine. 


2 0 

49 .o 

48,0 

29,785 


W 

2 

Fair. 

20 

7 0 

42,0 

46.5 

29:74 


NW 

I 

Fair. 


2 O 

50,0 

48,5 

29,81 


NNE 

I 

Fine. 

21 

7 0 

38,0 

45,0 

30,08 


w 

3 

Fine. 


3 0 

54:0 

49,0 

30,08 


W 

I 

Fine. 

22 

7 0 

50,0’ 

5 °:° 

3°:°4 


WSW 

I 

Fine. . 


2 0 

57:0 

52:5 

30,06 


wsw 

I 

Fair. 

2 3 

: 7 0 

: ShS 

53 >° 

3 °: 11 


wsw 

I 

Fine. 


; 2 0 

67,0 

58,0 

3 0 : J 7 


wsw 

I 

Fine. 

24 

7 3 ° 

54:0 

55:5 

3 °> l 1 S 


w 

I 

Fair. 


2 0 

65:5 

59=° 

3°> l 7 


W by S 

2 1 

Fair. 

25 

7 o' 

5 L° 

57:5 

30,08 

0,005 

SW 

I 

Rain. 


2 0 

& 5:0 

6o ? o 

29,875 


SW 

I 

Fine. 

26 

7 0 

46,0 ’ 

5 6,o 

29: 6 5 

0,035 

w 

2 

Fine. 


2 0 

55 :° ; 

5 6 :° 

29: 6i 5 


w 

2 

Fine* 

27 

7 0 

39 :° ; 

5 °:° 

29,605 


w 

I 

Fine. 


2 0 

53 :° ; 

52,0 

29,62 


w 

I 

Fine. ; 

28 

7 0 

44:5 

49:5 

29,71 


N 

X 

Fair. 


2 0 

43 :S 

49,0 

29,71 


N 

2 

Rain. 

29 

7 0 

46,5 

49:5 

29,86 

0,200 : 

NW 

I 

Rain. 


2 15 

55:5 

ShS 

29,9° 


N by W 

X 

Fair. 

3° 

7 0 

5 °: 

53 :° 

29,925 


N 

X 

Fair. 


2 0 

5^:5 

55:5 

129,98 


NE 

1 

Fair. 


vol. lxt 


X 


MET!' 
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Time, 

Therm. 

without 

Therm. 

within. 

Barom. 

H.M. 


I 


r x 

7 - 

-O 

46,° 

5 2 , 5 . 

3 o 5 o °5 


2 

c 

5 8,o 

55,0 

29,97 

2 

7 

0 

■ 5 o ? o 

53 ,° 

29,58 


2 

3 ° 

60,9 

56,0 

29,43 

3 

7 

10 

5 U? 

55 ,® 

29, 3 8 


2 

0 

57 ,? 

56,5 

29,46 

4 

7 

0 

•49,0 

54 ,° 

29,635 


2 

6 

•63,0 | 

’60,0 : 

29,65 

5 

7 

O 

45,9 

5 2 ,° 

29,52 

6 

7 

O 

, 48,6 

53 , 5 - 

29,53 


2 

O 

54 , 5 - 

55 >°" ■ 

29,58 

7 

7 

O 

.46,0 

5 L 5 . 

29,84 

8 

2 

O 

S 6 >° 

53>5 

29,97 

7 

3 ° 

'■ 47»5 

5 h 5 ' 

3 0 U 3 


2 

O 

-63,0 

S 5 ,° 

3°, n 

9 

7 

O 

52,? 

54,5 

30,105 


2 

O 

:66,j5 

.58,0 

3 °, °9 

10 

7 

■ b 


5 6 ,5 

29,96 


2 

' t0 

68,p 

.60,5 

29,91 

x 1 

7 

Q. 

• 53 >? 

A 8 , O' 

29,85 

12 

2 

7 

© 

O 

, 60,0 
,i<jad5 

1 60,5 
. 57>5 

29,89 
29,97 • 


2 

0 

- :6 ^s 

61,0 

3 o,°i j 

*3 

7 

O 

: 4 ^ 

; 57 ,° 

30,12 ! 


2 

*‘0! 

? 64^0 

•6o,o 

30,13 

14 

7 

o< 

' 52 *° 

•' 57 , 5 ' ' 

30,12 

*5 

2 ') 

>#& 

20 = 


| &U 5 

3 °, 12 
30,11 


, 2 

©r 

i eSUf 

l' 60,5' 

3 °, ix 

16 

. ii® 

<2 15 

w' 
r^rs H 

O O 

LOCO 

30,17; 

36/175 


Rain. 

Winds. 

Weather. 





NE 

2 

Fair*. 


NE 

2 * 

Fine.. 

0,020 

NE 

I 

Cloudy. 


ssw 

2 

Cloudy.,, 


NW 

I 

Cloudy ... 


,wsw 

I 

Rainy. 


NE, 

I ; 

Fine,... 


ENE 

2 

Fine. 

6,140 

NE. ‘ 

l 

Rainy.. 

4043 

NE 

1 ■ 

Fine.. 


E 

I 

Fair*, 

0,363 

NW. 

I , 

Fair*- 


W by N 

I 

Fine. 


ENE 

I 

Fair, 


SSE 

I „ 

Fine. 

0,042 

E 

I 

Fair,, 


E 

I . 

Fine, _ 


NE 

j I , 

Fair. , 


ENE 

I 

Fine. 

0,048 ; 

■ ENE 

2 

Rain. 


NE' 

I • 

Fine. 

p,oS 8 . 

. ' N 

I ; 

Fair. 


; N. 

I * 

Fine. 


- N. 

1 , 

Fair. 


; n 

I 

Fine. , 


NE 

, I ■ 

Fine* 


j'NE 

1 

Fine, , 


.NE 

1 

Fine. 


,ne 

I 

Fine. 


NE 

! 2 

Fine, 


NE 

I 

Fine. 


METE 
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Time* 

Therm. r 
without 

TherniT 

within. 

3 arom. ' 

lain. 

Winds* 

V/ cathp 

H.M. 

* 

] 

inches. 

Inch. 

Points. £ 

hr. 

7 

0 

4S.0 

54,0 

30,12 


NE' 

I 

"air. 

2 

0 

5 2 ,5 

55 »° 

3°» J S 


NE 

I 

?ine. • 

7 

0 

4 S>° 

5L5 

3°,*S 


SSE 

I 

Pine* 

2 

c 

5°,5 

5 I ,5 

30,15 


NE 

I 

Pair. 

7 

0 

■47 P 

5 1 , 0 

30,155 


SW. 

I 

Pain 

2 

0 

61,0 

55>o 

3°, *5 


N by W 

I 

Fine, 

7 

0 

52,0 

54,5 

s 0 ,^ 


E 

I 

Fine* 

2 

0 

..63,0 

57,5 

mm 


E 

1 

Finep * 

7 

0 

54,° 

55,5 

29,75 


E 

I 

Fair; 

2 

0 

59,5 

57,5 

29,61 


, E •. 

I 

Pair* 

7 

10 

5^5 

59,° 

29,35 ■ 


ssw 

I 

Fine."' 1 

2 

6 

65,° 

6l,0 

29,34 


SSE • 

I 

Fair, 

7 

0 

53,° 

5 § ,5 

29,34 


s 

I 

pair.- • 

2 

0 

54,5 

i 59,o 

29,34 


S by E 

I 

Rain 

7 

0 

53,5 ! 

57,o 

29,52 

0,156 

S by E 

1 - 

| Rain*. 

2 

0 

64,0 

59,5 

29,55 


ssw 

I 

Fair. 

7 

0 

1 5°,5 

57,o 

29,74 

0,131 

NW 

I 

Fair. 

2 

G 

1 58,0 

59,° 

29,73 


NW 

I 

Cloudy. 

> 7 

€ 

1 47,° 

55,° 

29,925 

0,093 

• N 

2 

Cloudy, , 

2 

C 

- 53,° 

55,5 

29,99 


N 

2 

Fair* * 

1 7 

c 

• 45 ,° 

5 2,0 

29,96 

0,076 

NNW 

‘ 2 

Cloudy* 

2 

c 

> S 6 ,° 

53,5 



ticisua 

' 2- 

. pair* 

3 7 

c 

3 47,0 

5L5 

3°,°5 

s 

NW 

I 

Pine.'' 

1 

4 i 

; 5s» 0 

54 ,o 

3°,°5 

■ 1 

.NNW 

’ W 

Fair. • 

9 7 

it 

; 48,0 

52,5 


0,059 

NW., 

) » . 

Ctoudy. 

2 

c 


53,5 

39,92 


- NW, 

' j 1 

lain. 

$ 7 

c 

47 ,° 

57 , Sr 

29,79 

0,050 

f s w.t 

l 1 . 

Cloudy-, 

2 

( 

61,5 

55 P 

29,80 


{ sw- 

j v r 

Fine;!. 

1 7 

< 

5L5 

54,o 

29,81 

0,05c 

1 S by E 

, I' 

Rain. 

2 

< 

ol 66,5 

1 61,0 

29,81 


| SW 

j i 

Fine., 


X a 


Mete 
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Therm. 

without 

Therm, 

within. 

Barom. 

Rain. 

Winds. 

Weather. 

H. M. 



Inches, 

Inch. 

Points. 

Str. 

June 1 

7 

O 

55,5 

59 >o 

2 9>93 

0,050 

ssw 

I 

Fine. 


2 

C 

(> 9,5 

63,0 

2 9:95 


SSE 

2 

Fine. 

2 

7 

0 

63,0 

62,0 

2 9>93 

0,046. 

S 

2 

Fair. 


2 

c 

66,a 

63:5 

29,92 


s 

2 

Fine. 

3 

7 

0 

565° 

61,5 

29,97 

0,854 

sw 

' I 

Fine. 1 


2 

15 

66,0 

63:5 

29,88 


sw 

I 

F air. 

4 

7 

0 

5 2 :° 

6o,o 

2 9: 6 5 


WNW 

I 

Rain. 


4 3 ° 

54:5 

5 *>° 

29,65 


' NNE 

I 

Rain*, 

5 

7 

0 

57 >° 

60,0 

2 9: 6 9 

0,204 

WNW 

I 

Fine. 


2 

0 

62,5 

62,0 

2 9>74 


NW 

I 

Fine. 

6 

7 

0 

56,° 

60,5 

29,68 

0,130 

S 

I 

Fair. 


2 

0 

67,0 

63>5 

29,68 


E 

I 

Fine. 

7 

7 

0 

54:5 

6l,0 

3°,io 


NNW 

I 

Fine, 


2 

0 

72,0 

64,0 

3°>*7 


NNW 

I 

Fine. 

8 

7 

10 

57 >o 

62,0 

3 °: 34 


SE 

0 

■Cloudy. 


2 

0 

. 68,s 

64 : 5 ' 

3 °: 34 


NW 

I 

Fine. 4 

9 

7 

0 

65,0 

65,0 

3 °> 2 5 S 


W 

I 

Fair. 


2 

0 

75:5 

68,5 

3°, 24 


W 

I 

Fine. 

10 

7 

0 

61,0 

66,0 

30,2! 


NE 

0 

Fine. 


2 

a 

1 64,0 

67,0 

30,18 


E 

0 

Fair. 

11 

7 

0 

61,5 

64,0 

30,04 


SW 

0 

Fair. , 


2 

0 

7 LO 

6 7 ,s 

29,95 


E 

t 

■ Fair. 

12 

7 

0 

56,0 

62,0 

29,75 


E 

I 

Fair. ; 


2 

0 

65,0 

65,0 

29,66 


E 

I 

Cloudy. , 

! J 3 

7 

0 

59’5 

64,5 

29,60 


. ■ N 

z 

'Fine. k : 


2 

0 

70,0 

66,0. 

2 9:74 


WNW 

z 

Fine. * ; 

; h 

7 

0 

5 8,° 

64,0 

29,96 


SW 

I 

Fair. 


, 2 

, $ 

72,0 . 

67,0 

2 9>97 


SW 

z 

Fine, 

: x 5 


. 0 


67,0 

29^85 


s 

I; 

-Fair, t . . 


a 

0 


7 °>° 

29,84 


sw 

I 

Fine. 

16 

7 

0 


68,0 

29,96 


s 

X 

Fine. 


2 

"*0' 

r 7 %t. 

EEBM 

29,99 


sw 

X 

Fine. 


MET# 




Winds. 

! 

i 

! Weather. 

[ Points. Str. 

! 

i 


Junei7 7 o 
2 o 
1870 
2 o. 

19 7 30 
2 o 

20 7 o 

2 O 
217 0 
2 IO 

22 7 O 

2 O 

23 7 O 

2 O 

24 7 o 

2 O 

25 7 O 

2 O 

26-7 O , 

2 O 

27 7 o. 
2 o. 

28 7 o. 
2 30, 

29 7 o 
2 10, 

: 3° 7 O. 

a 10, 


3°,°7 

29,90 

■29,84 

29,475 

29,47 

29,54 

29,64 

29, 8 5 

29,90 

29,94 

29,98 

29,92 

29,97 


29,92 

29.92 
29,90 

29.87 
29,78 
29,80 

29.93 

29.94 
29,83 

29.88 


'.T%~ 
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without within. 


July x 


x 7 0 59,0 

- ^ o 73,5 , 
270 62,0 
2 O 76,0 
270 61,0 
2 O 75?5 
47 o 60,0 
2 O 6B35 ; 
.570 59,0 ■ 
2 o 60,0 
670 58,0 
2 o 63,0 
770 56,0 

2 O 72,5 
8 7 0 64,0 
2 30 68,5 

9 7 o 57,5 
2 o 64,5 

10 7 20: 59,0 

2 5 69,0 

11 7 4 59,5 
2 o' 60,5 

12 7 o 58,0 
2 o 67,5 

13 7 o 61,0 
2 c 68,5 

141 7 o 61,0 

1 :4 -I0| 63,0 . 

7 .0 5^5 
2' 'fa"69,0 
7 ®l 56,5 
I a 5! 71,0 


63, ® J . 

6^,5 . 
6S*S 
69,0 • 

67.5 

7°,5 . 

67,0:' 

68.5 
65,0- 
67,0 

65,0 

65 >° 

62 yO 

66.5 
63,0 
66,0 
64 >S 
66,5 
63,0 

65,0 

64, ® 

64,0 

63,0 

65,0 

64,0 

66,0 

64,0 

65,0 

63,0 

65,0 


30,01 

30,10 

29,92 

.29,71 

29,74 

29,84 

29,88 

29,98 

29.92 
* 9,7 7 
‘ 2 9,75 
30,04 

3®>°5 

2 9.93 

29,92 

29.98 

2 9>99 

2 9>99 

29,92 

29,96 

2 9.99 
36,03 
29,98 
29,77 

29,90 

29,61 

29,80 

30,08 

3 °, *9 
30, 3 2 
30,30 


Rain. 

Winds, 

Inch* 

Points, 

/*' 

'sw~ 

r 

, sw , • 


■' ' S" 

! 

sw 

i 

s 

1 

,sw. 

1 

sw • 



Weather. 


0,04s 

v ? : 

0,158 

0,208 


0,060 


0,226 

0,062 

0,136 

0,053 

0,282 

0,039 


ssw 

ssw 

wsw 

wsw 

w 

,wsw 

SS£ . 

, SSE 
sw 
sw 
ssw 1 
ssw 
sw : 

NW 

sw 

sw 

wsw 

WNW 

ssw 

NW 

NW 

■NW 

NW 

NW 


1 jCioudy. 

1 Fine. 

1 Fair. 

1 Fine. 

1 Cloudy. 

2 Fine, 
x Fine. 

2 Fine, 
x Fair. 

2 Fair. 

1 Fine. 

2 Fine. 

1 Fair. 

1 Fine. 

1 Fine. 

1 Fair. 

1 Fine. 

2 Rain. 

1 Fine. 

1 Fine., 
i Fair. 

1 Rain. 

1 Fair. 

2 Fine. 

1 Fair. 

1 Fair. 

1 Cloudy, 

2 Fine. 

2 Fine. 

2 Fine. 

1 Fine. 

1 Fine. 


METE- 
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Time.) 

Therm. 

Therm* 

Barcm, 

Rain. 

Winds. 5 

—sr .—-* 




without 

within. 





Weather. 











H.M. 



Inches. 

Inch* ; 

Points* 

Sir. 


Jofy 17 

7 

20 

60,0 

&S>° 

3 °> 2 35 . 


wsw 

*1 

Fine. 

2 

20 

68,5 

67,0 

30,21 


s w 

ll 

Fair. ' 1 

: 18 

7, 

O 

60,0 

65,p 

3 °, *9 


WNW 

I ' 

Fair. 


2 

O 

68 *o._ 

67,0 

30,21 


WNW 

I 

Fair. 

1 9 

7. 

O 

59 >S 

6 3 ?S 

30,16 


sw 

I 

Fair* " 

2 

0 

663Q 

6*5 

3 °, 0 S. 


wsw 

2 

Fair.. 

20 

7. 

O 

5 S ,5 

6 i,S 

29,87 

0,268 

'WNW- 

J < 

Pine*; 


2 

0 

64,0 

64,5 - 

29,92 


NW 

■ 1 ■ 

Fine. ^ 

21 

7 . 

0 

55 >$, 

6o,o 

30,03 

0,063 

SW' 

X 

Fair*. ; 

22 

2 

7 

0 

0 

70,5 

57 ,° ; 

64,5 

62*5 

3 °>° 3 . 

30,26 

Q >102 

sw 

N 

1 

I. 

Fair. 

Fair. 


2 

0 

67.5 

65,0 

3°,33 


M by E 

I 

Fine*-. 

23 

7. 

0 

63 >° 

65,0- 

3 °, 3 6 


WSW 

X; ’ 

'Fair. 1 

2 

0 

77,5 

68,o 

3°,.33 


S by W 

I ’ 

Fine. , 

24 

7 

0 

60,0 

66,5 

30,22 j 


S 

O ’ 

Fine. . 


2 

0 

77,5 

69,0 

3°> I 4 


S by W 

O ' 

Fine. 

25: 

7 

0 

I 63,0 

68,5 

30,07 

- 

S . 

C 

Fair. . 

2 

0 

81,0 

72,0 

3 0 s 0 5 


S bv E 

0 . 

Fine. 

26 

7 

0 

63,0 ; 

70,0 

29,92 


NE ’ 

I 

Fine, 


2 

Q 

S 3>5 

73,5 

29,78 


E by .S 

I 

Fine. 

27 

7 

O 

61,0 

7 °,° 

29,92 

0,540 

S by W 

: *1 

Fine^i , 1 

2 

O 

71,0 

70,0 

29,95 

SW 

”2 : 

“ Fihef i ? 1 

28 

7 

O 

S 8 >° 

65,0 

29,88 

0, 192 

WSW 

I 

Fine. ; . 


2 

O 

69 ,5 

68,o 

29,92 

sw. 

I 

Fine.-; 

29 

7 

10 

62,0 

65,0 

29,83 

0,045 

WSW 

2 

Rainy. 


2 

0 

68,0 

68,0 

29,79 

sw 

, 2 

- Fair* 

30 

7 

0 

! 6 o ,5 

66,5 

29,94 

05045 

w 

1 1 ■ 

■ Fine* 


2 

0 

, 7 2 s 5 

69,0 

5°, 01 


NW ; 

ii 

Fair. 

3 1 

7 

*5 

60,0 

66,5 4 ' 

30,01 


W by S 

i 1 

Fair. 


2 

0 

7 °,° 

68,o 

30-03 


NW 

1 

Fine. 


a ex 
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aerm. 

thoutl 


As 

> 9 ,° 

53^5 

37,0 

55 °: 
73 > a 
59 $ 

68.5 

56.5 

5 a»S 

59 >° 

73>° 

6 3.5 
78,0 

61.5 
77>° 
&7>5 

77.5 
57$ 

69.5 

54 , <7 
69,0 

54^5 

69,0 

59 >° 
7*,5 
59 ,° 
?3>° 
59 >° 
Is,© 
.6 
$ 


Therm. 

within. 

Bar cm. 

Rain. 

W inch 



Inches." 

inch. 

Points. 

Str' 

64,5 

30,12 

W31 

N by W 

1 I 

6 - 7,5 

00 

0 

iO 

0 


NNE 

1 1 

63,0 

3 °, 3 2 


NNE 

X ] 

64>5 

30 , 3 ! 


SE 

1 1 

62,5 

3°, 2 2 


S by W 

1 

65,5 

3°, 1 5 


N , 

1 

65,0 

29,96 

0,030 

E byJNl 

2 

68,0 

30,02 


NE 

I 

IEZSB 

29,88 


NE 

2 

65,5 

30,00 


NW 

I 

63,5 

rasa m 

0,042 

sw 

I 

lEKSI 

30,095 


wsw 

2 

66,0 

30,09 


wsw 

2 

7°,'5 

30,11 

t 

wsw 

2 

67,0 

3 d ,! 1 


N 

I , 

73 ,° 


5 

E by S 

I 

7°,5 

29,81 


••s'- 

I 

74 ,o 

29,80 


WSW 

I 

- 68,5 

29,88 


WSW 

I 

68,5 

2Q,gi 


w 

I 

63,0 

3 °, 08 

0,138 

sw 

1 

66,0 

3^7. 


wsw 

I 

62,0 

3°, 22 


sw 

l 

imSam 

30,23 


NW 

l 

62,0 

30,20 

" 

sw 

I 

68,5 

30,20 


w 

I 

liSH 



sw * 

I 

68,5 

BaT-sS 


sw 

I 

& 5?5 

29,68 

0,106 

ssw 

I 

67,5 

29,63 


ssw 

2 

64,5 

EESEI 


SE 

I 

4 "67-,© 

129,63 


s 

2 


Weather. 


Fair. 

Fair. 

Fair. 

Fair. 

•Cloudy. 

Fine. 

Fine. 

^ine. 

"air. 

Fair. 

Fair. 

Fine. 

Fine. 

Fair. 

Fine. 

Fine. 

Fine. 

Fine. 

Fair. 

Fine. 

Fine. 

Fine. 

Fine. 

Fair. 

Rain. 

Fair. 


METE' 
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Time. 

Therm. 

without 

Therm. 

within. 

Barom. 

Rain. 

W inds 


Weather. 

H.M. 



Inches. 

Inch. 

Points. 

Str. 

Sept, 1 

7 

0 

64,5 

66,5 

3 °,01 

0,022 

ssw 

1 

Cloudy. 


2 

0 

67,5 

69,5 

30,02 


sw 

2 

Fine. 

n 

7 

O 

64,0 

67,5 

29,825 


s 

i 

Fair, 


2 

0 

68,0 

69,0 

29,9° 


w 

1 

Fair. 

3 

7. 

0 

S3’ 0 

64,5 

30,09 

0,045 

ssw 

1 

Fair, 


2 

0 

70,0 

67,0 

29,96 


ssw 

I 

Fine, 

4 

7 

0 

61,5 

64,0 

29, 8 5 


sw 

1 

Fine. 


2 

0 

73 >° 

68,o 

29,81 


sw 

1 

Fine. 

• 5 

7 

' 0 

S2,o 

6 i ,5 

30,00 

0,041 

W by N 

1 

Fine. 


2 

0 

68,0 

64,5 

30,035 


W 

1 

Fine, 

6 

7 

0 

60,5 

62,5 

29,83 

0,068 

S by W 

1 

Cloudy. 

; 

2 

0 

7 °,° 

67,0 

29,90 


WNW 

1 

Fair. 

7 

7 

0 

54 ,° 

61,0 

3°,°5 

0,346 

NW 

1 

Cloudy. 


2 

0 

62,0 

62,5 

3 °, 11 


NNW 

1 

Fair* 

8 

7 

0 

45,5 

53,5 

30, 2 7 


NNE 

1 

Fine. 


2 

0 

57,0 

56,5 

30,28 


N by E 

1 

Fine. 

9 

7 

0 

42,5 

49,5 

3°, E 5 


NNE 

1 

Fine. 


2 

0 

60,0 

55,5 

30,08 


N by E 

1 

Fine. 

1 10 

H 

l 

0 

S°,S 

54,5 

30,06 


E by N 

1 

Fine. 


3 

0 

67,0 

58,5 

3°,°4 


SSW 

1 

Pair., 

n 

7 

0 

5' 2 ,5 

57,5 

30,01 

0,116 

WSW 

„ 1 

Fine, 


2 

0 

66,0 

61,0 

30,01 


W by S 

1 

Fine. 

12 

7 

0 

53 ,° 

60,0 

29,625 

0,176 

SSW 

1 

Fine. 


2 

b 

59,0 

61,5 

29>55 


W bv S 

1 

Cloudy* 

13 

7 

0 

■ 54 ,o 

59 >° 

29,405 


SE 

1 . 

Cloudy* 


2 

0 

5 6 ,° 

61,0 

29 , 5 s 


E by N 

1 

Rain* 

*4 

7 

C; 

5 L 5 

57 ,o 

29,77 

°,°97 

NNW 

1 

-Cloudy. 


2 

0 

61,0 

64,0 

29,80 


NW 

1 

Cloudy* 

IS 

7 

i Q- 

55 ,° 

5 8 >5 

29,80 


N 

I 

‘Cloudy* 


2 

a 

61,5 

60,5 

29,87 


N by E 

2 

Fine* 

i ’ ■ ib 

■’r 

'"4 


'“5750: 

2-9583 x 


• W 

I 

Tair; 


2 

0 

58,0 

5 8 »5 

29,82 


N 

I 

Fine* 
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Time. 

Therm. 

without 

Therm. 

within. 

B aroim 

Rain. 

Winds. 


H.M. 



Inches. 

Inch. 

Points. 

Str. 

Sept, x 7 

7 

0 

5 L° 

56,5 

29,92 

°,i 79 

N 

X 


2 

0 

61,5 

59,5 

29,95 


N by E 

1 

iS 

7 

0 

53 >° 

57,5 

3°,°3 


NNE 

X 


2 

0 

61,s 

bop 

3°,°8 


NE : 

I 

1 9 

7 

0 

43,5 

54,5 

29,98 


NE 

I 


2 

3 ° 

64,0 

58,5 

29,87 


S 

I 

20 

7 

c 

4 % 5 

5 6 >° 

29,68 

°, 3°9 

WNW 

I 


2 

0 

59,5 

58,5 

29,75 


W by N 

I 

21 

7 

0 

52,0 

5 ^ 5 ° 

29568 


SSW 

I 


2 

0 

58,0 

5 8 ,° 

29,565 


SSE 

2 

22 

7 

0 

48,0 

55,5 

29,48 

0 ; 46S 

SSE 

I 


2 

0 

59>5 

583° 

29,29 


S by W 

2 

2 3 

7 

0 

54 j° 

57 3° 

29,11 

0,244 

S by W 

2 


2 

0 

58,5 

1 59 ,o 

29,28 


S 

2 

24 

7 

0 

5 S>° 

58,0 

29,40 

°: 2 35 

SSE 

I 


2 

0 

64,° 

bop 

29,42 


SE 

I 

25 

7 

3 ° 

53 j 5 . 

58:5 

29,53 

0,695 

W 

X 


2 

0 

59>5 

60,s 

29:53 


w 

I 

26 

7 

0 

53,5 

59 ’° 

29,56 

0,108 

ssw 

I 


2 

0 

58,5 

• 60,0 

29,64 


wsw 

I 

27 

7 

0 

47 >° 

57 :° 

29,87 

0,076 

NNE 

I 


2 

0 

59 >S 

59 >° 

29,90 


E 

I 

28 

7 

0 

53 ’° 

5 6 >S 

29,78 

0,018 

S by E 

I 


2 

40 

St>>° 

57,5 

29,71 


SE 

I 

29 

7 

0 

50,0 

56,0 

29,68 

0,236 

S 

I 


2 

0 

62,0 

59 >° 

29,65 


E 

, I 

30 

7 

0 

' 53,5 

5 s , 0 

29,53 

0,264 

S. 

I 


2 

0 

•56,0 

59,5 

29 ,53 


S by W 

I 


Weather, 


Fine. 

Fine. 

Fair. 

Fine. 

Fine. 

Fair. 

Fine. 

Fine, 

Fair. 

Rain, 

Fine. 

Fair, 

Fine, 

Fine. 

! Fine, 


Fair. Thunder about g?.M 

Rain, 

Rain. 

Cloudy. 

Fair, 


Fog. 

Fine, 


Rain. 

Rain* 

Fine, 

Fair, 

Fine. 

[Rain. 
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Time. lTherm.lTherm. Barom. Ram. 
without within. 



Weather* 


s 

I 

Fine. 

sw 

I 

Rain. 

sw 

I 

Fine. 

NW 

I 

Fair. 

w 

I 

Fine. 

NW 

I 

Fine. 

SW 

I 

Fine. 

S by W 

I 

Fine* 

S 

I 

Fine. 

S by W 

I 

Fine. 

SE 

I 

Rain. 

SW 

! 1 

Fine. 

WSW 

0 

Fair. 

W 

o' 

Fine. 

S 

0 

Fine. 

NE 

I 

Fine. 1 

NE 

I 

Fair. 

S 

I 

Fine. 

SW 

I 

Pine. 

W 

I 

Fine. 

N by E 

0 

Fine. 

WSW 

I 

Fine. 

WSW 

X 

'Fair. 

NW 

2 

Fine. 

W 

0 

Fair. 

N by E 

I 

Fair. , 

NE 

I 

Fair. 

NE 

I 

Fine. 

NE 

I 

Fine. 

E 

I 

Fine. " 

ENE 

I 

Fine, 

; se 

I 

Fine, 


METE- 
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oa. 17 


30,12 

3 ° 3 i 4 

30,26 

3°, 2 3 
3°, 2 7 
3° j 2 7 
30,31 

30,28 

30,24 

30,22 
SOi 1 5 
30,05 

2 9,95 

2 9,95 

29,80 

29,80 

29,87 

29,92 

30,10 

30,15 

30,15 

30,12 

•30,11 

20,68 

29,87 

29,74 

29,54 

29.53 
29,50 

29.54 


ENE 
S by E 
S by W 
S W 
WSW 

sw 
ssw 
s . 

N 

S by E 
S bv W 
S\V 

o,oS 9 NW 
SE 

0,246 NW 
S by W 
SW 
NW 
SW 
NW 
.. N 
N by E 
NNE 
NE 

0,076- NE 
EbyN, 

0,010 £ by N 
EbyN 

0,172- E 

ESE 


1 Fog, : 
r Fine.;' 

1 Fog. 
i Fair* 

1 Fair. 

1 Fair. 

1 Fipe. ■« 

1 Fine. :■ 
■i Fair. '■ 
o Fine. \ 
o Fair. 

1 Fain ** 

1 Rain. : 

1 Rain* • 

1 Fain 
1 Fine. : 

1 Fine. . 

1 Fine, ; 

1 Fine. 

1 Fine. 

1 Fine. 

1 Fine*. 

1 Fine* 

1 Fain 
I ■ Cloudy., 
1 • Fain 
1 Rain. 

1 Fain 

2 Cloudy. 
1 Rain. 


SfETE- 
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Time. 

Therm. 

without- 

Therm, 
within. u 

Barom. 

Rain. 

Winds * 

- 

W eather. 

e. m. 



Inches. 

Inch. 

Points. 

Str. 

Nov, 1 

7 0 

5 X >5 

52,0 

29,75 < 

0,082 

-NE 

0 



2 0 

58,5 

54,0 

29,86 


SSE 

1 

Fair. 

‘ 2 

7 3° 

49,0 

53, a 

30,00 

0,030 

E by N 

1 

Fo2> 

■j , 0 


2 O 

53>° 

S3?S 

30,00 


E by N 

1 

r air. 

3 

7 30 

5 2 >5 

54,o 

29,97 


SE 

0 

Fog. 


2 O 

58,0 

56,0 

29,98 


SSW 

I 

Fair, 

4 

7 3° 

47,5 

53,5 

30,01 


E by N 

I 

Fog, 


2 20 

54,o 

54,5 

29,96 


ENE 

I 

Fair. 

5 

7 3° 

48,5 

52,5 

29,71 


SE 

I 

Fair. 


2 O 

.5°,° 

5a,5 

29,56 


E 

I 

Fair. 

; 6 

8 10 

47,° 

51,0 

29,17 

0 

V* 

Or 

OO 

O 

E by N 

2 

Rain, 


a I S 

48,5 

5i,5 

29,20 


E 

2 

Rain. 

7 

7 3° 

4i,5 

47,5 

29,51 

0,313 

E by N 

I 

Fair. 


2 c 

44,0 

48,0 

29,57 

, 

NE 

I 

Fair. 

8 

7 3° 

40,0 

45,o 

29,455 


NNE 

X 

Fair. 


2 O 

44,0 

46,0 

29,44 


N 

2 

Pair. 1 

9 

7 30 

39>° 

43,5 

29,50 


NNE 

I 

Fair. 


2 3° 

42,0 

44,5 

29,53 


ENE 

2 

Rain. 

10 

7 3° 

33,o 

42,0 

29,945 

0,034 

N 

I 

Fair. 


2 0 

4i,5 

43,o 

3°, I2 5 


N 

I 

Fine. 

11 

7 3° 

35,° 

4°,5 

30,05 


NE 

I 

Fair. 


2 0 

40,0 

4i,5 

29,92 


ENE 

I 

Little fno\v. 

12 

7 3° 

3 2 >5 

39,° 

29,935 

0,063 

SW 

1 

Foo-« 


2 0 

41,0 

41,0 

29,86 


sw 

I 

17 

v air. 

*3 

7 35 

33,° 

38,0 

30,18 


N 

I 

Fine. 


2 ,0 

4°,5 

4°,o 

30,225 


NNW 

I 

Fine. 


7 30 

34,o 

37,5 

30,18 


SW 

O 

Rain, 


■ 2.0 

,41,0 

4 r,o 

3°, 1 9 


SW 

1 

Fair* 

; 15 

; 7 3° 

4?,5. 

42,0 

30,11 


S byW 

I 

Fair. 


2 ■■ 0 

1 49,0 

44,5 

30,07 


WSW 

X 

Rain. 

if 

> 7 4c 

■ 47,5 

*4&>S 

30,06 

0,010 

SSW 

I 

Fine. 


12 c 

>i s 6 ,o 

t 49 ,0 

30,07 , 


Why S 

I 

(Fair. . 


METE 




Time.jTherm. Therm 
without within* 


W eather. 



i Fair. j 

I Fair, 
i Snow. 

i Snow anclRain, 
i Fair. 

1 Fair. 

2 Fair, much wind Iaft night. 

2 Rain and Snow. 

1 Snow, windy night. 

2 Fair, 
i Fair. 
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Tune. 

Therm* 

without 

Therm* 

within* 

Barom. 

Rain. 

Winds. 

Weather, 

H. M. 




mg 

Points. 

Str. 

I 

8 

0 

3L0 

36,5 

29,57 

i 

W by S 

I 

Fair. 


2 

0 

3 8 >5 

37,5 

29^62 


NW 

1 

Fine. 

2 

8 

0 

34,o 

3 6 ,5 

29,45 


SE 

I 

Fair* 


2 

20 

40,0 

39,5 

29,25 


SSE 

I 

Rain* 

3 

8 

0 

45,5 

40,5 

29,11 

0,283 

SE 

X 

Rain. 


2 

'O 

48,0 

43>° 

29, r 5 


SSE 

X 

Rain. 

4 

8 

0 

44,5 

45,5 

29,48 

0,068 

E 

I 

Fair. 


2 

0 

49,0 

47,° 

29,68 


SE 

X 

Fair. 

S 

8 

0 

43,° 

47,° 

29,84 

0,075 

ENE 

I 

Fair. 


2 

0 

47,o 

47,5 

29,9° 


E 

I 

Fine. 

6 

8 

0 

39,o 

43,5 

3 0 ,i3 


E 

I 

Fog and Rain. 


2 

0 

35,5 

4L5 

30,18 


NE 

2 

Fine. 

7 

8 

0 

3LO 

36,5 

3°, 39 


NE 

I 

Fair. 


2 

0 

32,° 

3 6 >5 

3°, 3 5 


NE 

I 

Fine. 

8 

8' 

0 

28, s 

33,5 

29,99 


N- 

I 

Fine, 


2 

0 

29,5 

34,o 

29,88 


N 

1 

Fine, 

9 

8 

0 

25,0 

32,5 

29,61 


NW 

I 

Fair. 


2 

0 

27,0 

32,5 

29,61 


NW 

I 

Snow* 

10 

8 

ol 

29,0 

3°,5 

29,34 


NE 

t 

Fair. 


2 

0 

34,o 

33,5 

29,32 


E by N 

l 

Rain. 

11 

8 

0 

•45,5 

37,5 

29,40 

0,327 

8 

2 

Rain. 


2 

0 

5L5 

4 x <jO 

29,54 


s 

2 \ 

Fair* 

12 

8 

0 

50,5 

44>5 

29,71 


ssw 

l 

Fair. 


2 

0 

53,5 

46 ? 5 

29,71 


SE 

I 

Fine* 

*3 

8 

0 

44,o 

47>5 

30,08 


s 

I 

Fine* 


; 2 ' 

0 

49,5 

48,5 

3°, 10 


sw 

I 

Fine* 

14 

8 

0 

47,5 

4 8 >5 

3°,02 

0,089 

W by S 

0 

Fog* 


2 

0 

50,0 

49 ,o 

29,98 


SW 

0 

Rain, 

*5. 

8 

0 


48,0 

29,935 

0,927 

sw 

I 

Fog. 


2 

'f 

'.frS 

49,o 

30,09 


W by N 

I 

Fine, 

16 

8 

■‘O 

.S7,5 

■' 45,'5 

30,22 


NE 

I 

Fog. 


,2 

.0 

03,5:^ 

4^,5 ! 

3°, 16 


SE 

I 

r air. 


METE 
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i line. 

Therm. 

without 

Therm, 

within. 

g 

p 

CO 

PQ 

Rain. 

Winds. 

Weather. 

H.M. 



Inches. 

Inch. 

Points. 

Ptr. 

Dec, 17 

S 

0 

4 °, 5 

44:5 

30,08 


E 

0 

Fog. 


2 

3 ° 

44,0 

46,5 

30,09 


ENE 

1 

Fog, fmall rain. 

xS 

8 

O 

42,5 

44,5 

30,22 


W 

0 

Fog. 


2 

3 ° 

47 ,° 

45,5 

30,26 


SW 

1 

Fair. 

19 

8 

O 

45 *;^ 

46 3 0 

30,31 


NW 

1 

Fog. 


2 

O 

47,5 • 

47,0 

30,3 1 


NW 

1 

Fair. 

20 

8 

O 

39,5 

45,5 

30,30 


NE 

1 

Fog-. 


2 

O 

40,0 

45 ,o 

30,3° 


NE 

1 

Fair. 

21 

'8 

O 

37 ,° 

42,5 

30,21 


NNE' 

0 

F°g- 


2 

O 

38,5 

4 2 ,5 

30, X 9 


NNE 

0 

£?§•* 

22 

8 

O 

34 ,o 

I 4°?5 j 

3 °, 35 


NNE 

1 

Fine. 


2 

O 

40,5 

41,01 

3°,42 


NNE 

1 

Fine. 

z 3 

8 

O 

37 ,o 

40,5 

30,65 


N 

0 

Fog. 


2 

O 

40,0 

41,0 

30,70 


N 

1 

Fair. 

24 

8 

0 

39)5 

33,5 

30.70 


N 

1 

Fair. 


2 

XO; 

37 ,° 

40,0 

30,71 


NNE 

1 

Fine* 

2 5 

8 

is; 

27,0 

36,0 

30,675 


W 

1 

Fog. 


2 

° 

3°,5 

3 6 ,° 

30,65' 


W by N 

1 

Fog. 

26 

8 

O 

34,5 

3 6 >° 

30,65 

0 ? QI0 

W 

0 

Fog. 


2 

0 

3 6 ,5 

36,5 

30,61 


w 

0 

F °g. 

27 

8 

0 

35,5 

37 ,o 

3 °, 5 s 


w 

0 

Fog. 


2 

0 

3 6 ,5 

37,5 

30,56 


W by N 

X 

Fair. 

28 

8 

0 

36,0 

! 37,5 

30,47 


W j 

0 

Fog. 


. 2 

0 

39 ,° 

; 38,5 

3°,39 


w 

1 

‘Fair. 

! 29 

8 

0 

35 ,o 

38,5 

30,49 


w 

1 

Fine. 


2 

0 

40,0 

39,5 

: 30,545 


w 

X 

Fine. 

30 

8 

0 

28,0 

3 6 ,5 

3 °, 5 6 


NW 

I 

F?g. 


2 

0 

34 ,o 

3 6 >5 

3°,49 


NW 

I 

Fine. 

3 1 

8 

0 

27 ,° 

33,5 

30,21 


W by N 

X 

Fine. 


2 

0 

3 6 ,° 

35,o 

30)04 

0 

0 " 

W by N 

X 

■Fair. 


Z 
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' Thermometer without. 

' Therm, within. 

Jiarometer. 

J 774 

Greateil 

Lead 

Mean 

Mean 

Mean 

Created 

Lead 

Mean 

Created 

Lead 

Mean 

height. 

height. 

height 
A. M. 

height 

P. M. 

whole 

day! 

height. 

height. 

height. 

height. 

heigh L. 

height. 

January 

5°>5 

24,0 

3°>° 

37,7 

35,3 

50,5 

27,0 

37,4 

3°, 1 7 5 
30,46 

28,79 

29,57 

F ebruary 

52,0 

24.5 

37,6 

43,5 

40,5 

5°, 0 

33,° 

42,4 

29,16 

29,806 

VI arch 

60,0 

33>5 

39 , 6 

5°,5 

45,° 

61,5 

38,0 

47,4 

3°, 33 

29,14 

29,82 

April 

67,0 

345 

3-4>9 

54,8 

49.8 

54.8 

60,0 

45,° 

51»3 

3°> 2 4 

29,33 

29,786 

Vlay 

1 69,0 

45,° 

49,7 

59,9 

61,5 

5 1 , 0 

55,9 

30475 

29,34 

29,871 

fune 

■ 77,5 

52 3 o 

594 

68,4 

6 3,7 

71,°i 

59,o| 

•64,6 

30,34 

29,47 

29,9° 

July 

s 3^5 

55,5 

59,7 

7°,i 

64^ 

73,5 

JO,0 

6 5,9 

30,36 

29,61 

30,00 

Aug 11ft 

, 78,0 

73,° 

St,* 

69,2 

63>7 

73, c ’ 

52,5,65,6 

30,32 

29,38 

29,954 

September 

73,° 

4 2 '5 

52,6 

62,1 

57,3 

69,5 

49,5 ;59’7 

30,28 ' 

29,11 

29,795 

O£lober 

64 ,5 

36,0 

46,0- 

56,3 

5 1 , 1 

6l,0 

45,5 ;53,' 6 

30,57 

29,40 

3043 

29,807 

November i 

58,5 4 r ,° 

39> 2 

*37)3 

43,5 
40,8 i 

4i,3 

56,° 

34,5,43’7 

30,225 

2947 

December | 

J3>5‘ 2 5 jO 

39,7 

. 494 

30,5 40,8 J 

30,7 i 

,29,11 

3°,°9 


inch® 


The- quantity of rain in the whole year was 26,328, or 


about a6y inches. 


FOR 
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FOR THE VARIATION OF THE MAGNETIC NEEDLE,. 
OBSERVATIONS. 


Morning.. 

Noon,, 

2. P. M. 

Evening.-. 

Auguft 21 21 

/ 

27 

0 / 

O / 

0 / 

22 21 

20 


21 37 


23 21 

28. 

2138 

21 24 

21 18 

' 24 

20 

33 

33 

18 

25 

41 

3 S 

35 

19. 

26 

22 

32 

32 

20 

27 

21 

35 

29. 

20-*' 

28 

20 

32 

-10 

2.0 

29 

IS. 

33 

i 5 : 

02-1 

30 

34 

' 34 . 

15 - 

Hi 

„ 31 

23 


34 

12 

September. 1 

27 . 

34 

. 34 -. 

12 

2 

22 

35 . 

32 

19, 

3 

4*. 

36 

33 

18 

4 

21 

l6 

34 


5 

24, 





406 

393 

397 , 

236' 

21 

25 

21 33 

21 28 

2117.- 

The mean of all. 




21* 26. 

Error of inftrument, 




10—- 

Correct variation,. 




21; l6 Wv 


How the error of the; mftniment was found, will be 
ihewn in the next publication. 
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PHILO SOPHICAL 
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XVI. An abridged State of the Weather at London in the 
Year 1774, collected from the Meteorological Journal 
of the Royal Society. By S. Horfley, LL.D. Sec, R. S, 

A LTHOUGH the practice of keeping meteorologi¬ 
cal journals is, of late years, become very general, 
no information of any importance hath yet been derived 
from it. The reafon of which perhaps may be, that after 
great pains and attention bellowed in regifteiing particu¬ 
lars, as they occur,with a fcrupulous minutenefs,obferver$ 
have not taken the trouble to form, at proper intervals of 
time, compendious abllradts of their records, exhibiting 
the general refult of their observations in each diftindf 
branch of meteorology. The following tables are given 
as an example of the method that may be taken in fu¬ 
ture to remedy this negledl. With the general Rate of 
the barometer and thermometer, already given at the 
end of the meteorological journal, they form a hiftory 
of the weather at London during the laft year. If the 
example were to be followed, in different parts of the 
kingdom, we might in time be furnifhed with an expe* 
rimental hiftory of the weather of our ifland, 
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TABLE I. 


An abridged View of the winds at London, 
in the Year 1774, 

Compiled from the Meteorological Journal of the Royal Society. 



N 

S 

E 

w 

NW 

S£ 

NE 

SW 


Rain. • 


January 

if 

O 

2 

if 

4 

2| 

4 

13 

31 

2,958 

f Five half*days omit- 
l ted in the Journal. 

February 

I 

rl 
l 2 

1 

3 

2 

O 

3 f 

16 

28 

2,360 


March 

2 

i§ 

I 

I 

1 

2 

0 

O 

14 

7 § 

3 i 

1,780 

f Half of a clay miffed 
l in the Journal, 

April • 

2§ 

3 

2 

4 f 

2f 

2 

5 

S§ 

30 

1,242 


May 

3 

1 

2 

oi 

Oi 

0 

6 

0 

O 

1 of 

4 

3 1 

h 4 i 3 

f An half-day milled 
l in the Journal, 

June 

1 

2, 

2* 

ol 
■** 2 

0 X 
■*’ 2 

4 

2 

if 

i 3 f 

3 ° 

2,273 


July 

1 

2 

2 

O 

I 

H 

2 j 

1 

18 

3 i 

2,438 


Auguft 


if 

O 

• if 

2 

; 4 1 

6 

H 

3 i 

3,340 


Septemb, 


; 

I 

! ~f 

i 4 

0 1 
D 2 

6 

9 

30 

3 , 9 i 7 


Oftober • 

1 

sf 

I 

2 

3f 

3 

3 

10 

3 i 

1,215 


Novemb.’ 

7 

1 

if 

0. 

2f 


7 

9 i 

3 ° 

1,586 


December 

H 

if 

2 

4 a 

6 

3 i 

7 i 

A. 

3 f 

3 i 

15806 



4 

21 

17I 

24 ' 

431 

3 ° 

74 

I26I 


26,328 



This table thews the number of days that each wind ', 
blew in each month, dividing the compafs only into, 
eight points, and reckoning all the winds between N. 
and Ws, • N.W.all between S. and E., S.Ey alibetw'een 
N* and £., N.E.; and all between S. and W.., S.W. The 
number of days that each blew in all the months being 
collected into one Turn at bottom, fhews the number of 
days each, wind blew in the whole year. The quantity 
of rain that fell in each month is added, that the con¬ 
nection between wet and dry, and the Several winds may 
3 . the 
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the more readily appear. It appears that the winds from 
the S.W. prevailed more than any other in the year 
1774; and next to the S.W. the N.E. But the S.W. was 
more frequent than the N.E. in the proportion of 126, 
to 74. Of the winds from the four cardinal points the 
North was the moil frequent, and the Eaft the mail rare. 
In the three dimmer months, June, July, and Auguft, 
there fell more rain than in the three of any other fea- 
fon. Of the 26,328 inches of rain which fell in the 
whole year, 13,842 fell in the winter half-year, con¬ 
fiding of the fix months of September, October, Novem¬ 
ber, December, January, and February, and 12,486 in 
the dimmer half-year, confiding of the fix months of 
March, April, May, June, July, and Auguft. So that 

inch 

the winter’s rain exceeded the dimmer’s by 1,356; that 
is, by little more than -^th part of half the rain of the 
whole year. September gave the greateft quantity of 
rain, and Odloher the lead of any fingle month in the 
whole year. 

In collecting the rain of the feveral months, my rule, 
with refpeCt to what hath fomefcimes fallen in the night 
between the laft day of one month and the firft of the 
next following, hath been this. When it appears by 
the journal, that it was fair on the laft day of the month, 
at the time of the afternoon obfervations, I have given 
the whole of the entiling night’s rain to the new month; 
but if it rained on the laft day of the month, at the time 
of the afternoon obfervation, I have divided the night’s 

B b 2 rain 



[ * 7 ° 3 

rain equally between the new month and the old one; 
For inftance, it appears by the journal that 0,043 fell 
in the night between the laft day of February and the 
firft of March. The whole of this I have placed to the 
account of March; becaufe it w r as fair at the time of the 
afternoon obfervation on the laft day of February,., 
Again, in the night between the laft day of September 
and the firft of October, there fell 0,347. Half of this 
I give to September’s rain and half to October’s; becaufe 
it rained the laft day of September at the time of the af¬ 
ternoon obfervation., 

T-AE-LE II'. TABLE III. 


Sub-divifion of the S.W. 
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bWj ssw 
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2 
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■■ 1 

2 

2 

J § 

4 
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1 

9 

oh 

02 
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5 

9. 

4 
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Si 
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4 

14 

September! 

2 

ii 
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9 

October 

2 

5 

3 

10 

November 

21 

5 

2 

9 i 

December 

1 
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1 

2 

3 i 

r - i 
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1261. 


[Sub-divifion of the N.E. 

ENJE 

Nit 

iSiNL 


January 
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1 

2 
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2 l 

I 

3 i! 
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2 
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4 

if 

ii 

y 
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December, 

*§ 

i 3 i 



i 8 | 

‘ 351 ^ 

: '20 J 

1 7 4 , • 


In thefe two tables the winds between the W. and the 
S.W . are all fet down to the W.S.W.; and thofe between, 
the S. and the S.W. are all reckoned S.S.W. In like man- 
■ . ■ ■ ’ ner. 
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ner, the winds between the E. and N.E. are all reckoned 
E.N.E.;- and thofe between the N. and N.E. are all 
reckoned N.N.E. It appears that of the winds between 
the S. and W. thofe from the point of S.W. were far 
more frequent than thofe from either fide of it. And 
the winds from the point of N. E. more frequent than 
thofe on either, fide of it, nearly in the.fame proportion. 


T.AB.LE IV. 


jSub-div fio 
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TABLE V. , 


jSub-divifion of the N 

,wJ 


> 

z 

> 

;> 

NW 

NNW 


January 

X 

2 

a§ 

I 

4 
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By thefe two tables it appears, that of all'the winds 
between the N.. and W. thofe from the point of N .W. 
were far more frequent than thofe from either fide of it.. 
Of the winds between the S. and E. thofe from the point 
of S.E. were more frequent than thofe to the E. of that - 
point, and rather more frequent than thofe to the S. of. 
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It; but the difference in the latter cafe was very incon* 
fiderable. Of the winds from all quarters, thofe from 
the E.S.E and N.N.W. were the moft rare, efpecially the 
former. The numbers in the laft columns of each of 
the four laft tables are the fums of the preceding co¬ 
lumns ranging in the fame horizontal lines. They ought 
to correfpond with the numbers in columns S.W. N.E. 
S.E. N.W, of table i. refpe£tively, and ferve as a check 
upon the work in making the tables. 

The general ftate of the winds collected from the 
five preceding tables, according to their different degrees 
of prevalence,, is as follows: 


tgll 
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se l 

E 

ENE 

NKE 

m 

n 
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14 
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3 Si 


3 6l 2 


Days miffed in the Journal, - - - 3f 


3 6 5 


TABLE 








£ I 73 1 


TABLE VI. 

Shewing the number of fair and trolly 
days in each half month and in the 
whole year. __ 


There were 
but 10 days 
in the whole 
: year that gave 


lit half. Latter 
half. 


in whole lr- 

month. i lftha 


lit half. ] Latter 
(half. 1 


in whole! 
month. 


* i 4 

whole year. ____! anyfnow;^*#. 

j Fair Fair days jfrofty days troity days ^ January, 

_^-, in whole I,--> m whole 3 J - 75 

lit half. Latter mont h. Ut half. jLatter mo nth. IluFebriia- 
half. 

--— ry, m bio- 

anuary 9, 6 >5 10 7 ^ yember, and. 

"ebruary 7 3 - 10 6 j in Decem- 

^ ardl 7 13 20 4 4 ber.The.firft 

lpnl n ! 19 fnow. on. the 

vIaj; 8 14 9th of Janu- 

' l ° f 8 ary in the af~ 

Wt. . 6 8, 14. 7 

' o T . ternoon, after 

Auguft 9 h 17. 

September 7 * . 9 arai-nymom- 

October ia 1° ■ 22 | mg,, m. 

Novemb. 5 . 6 » | 1 5 withaN.N.E., 

December 6 13 _J.L___l.-i-._ — WUld^ndwaS, 

186 llo taifroft,-sLJ fucceeded by 

—--— “ a iharp froit. 

for three days and a half, with the wind E.N.E. The 
fecond,. which happened in the night between the fe- 
venteenth and eighteenth, came likewife after ram, and. 
was fucceeded by a froft of four days and a half, wind, 
fluffing between N.W. and S.E. The laft to n Ja¬ 
nuary,on the 24th, fell with a S.W. wind, which fet im 

the day before. It was followed by. a moderate fooft of 
^ one. 


January 9 , 

February 7 

March 7 

April- • x x 

May. - 8 

June- . 10 

July,. 6 | 

Auguft 9 

September 7 

October ia 

Novemb. 5, 

December 6 

Total fair clays, 


Total froft, 
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one day, though the wind continued in the S.W. The 
fnow on the ift of February came with a S.W. during a 
fharp froft. The wind was in the N.E. before the fnow, 
and returned to the fame point the next morning; the 
froft fliarper than before the fnow. The fnows in the 
latter part of November were generally accompanied 
with rain, and did not bring adtual froft. The fnow on 
the 9th of December came after two days froft, which 
it feems to have put an end to. For though it froze in 
the evening after the fnow, the froft was much lefs fe- 
vere than the preceding night, and a thaw came with 
rain, wind N.E., the next day. 

There were only two thunder ftorms this year, vi¬ 
delicet , 

Auguft 27. 2 P.M. Barometer 29,64 inches, Ther¬ 
mometer 63°, Wind N.W. 

September 24. 9 P.M. Barometer 29,42 inches. 
Thermometer at 2 P.M. 64°. 
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It is an old obfervation, that a N.E. wind in this coun¬ 
try generally makes the barometer rife. This naturally 
leads to an enquiry, whether there be any general con- 
neflion of the rife and fall of the barometer with the let¬ 
ting of the wind. Upon comparing the general account 
of the barometer for the year 1774, as ftated at the end 
©f the meteorological journal, with the journal at large, 
I found, that in feven months out of the twelve the 
greateft height of the barometer was accompanied with 
a North-eafterly wind; and in eight months out of the 
twelve, the leaft height of the barometer was accompa¬ 
nied with a S.W. This incited me to take the trouble of 
jmaking out the preceding table, which Ihews the mean 
(height of the barometer which accompanied each wind in 
‘every month, and for the whole year. And it appears, that 
though the barometer may be almoft at any height with 
any wind, yet the mean height was greater, in the courfc 
of the laft year, with the winds which let from that fe- 
micircleof thecompafs, which is intercepted between the 
points of W.S.W. indufive and E.N.E. exclufive, going 
round by the W. and N. than with the winds which let 
from the oppolite femi-circle intercepted between E.N.E. 
iinclulive and W.S.W.uxcluli ve, going round by E. andS. 
in the former femi-circle the W. and N.E. give the great- 
left mean height, and in the. latter the S.S.E. and S.W:. 
give the leaft*. 

' * It is to be noted, that the means of the whole year,. Anted in the loweraioft 

horizontal row,, are not found by collefting the means of, all the months into 
pne fum, and dividing by the number of months (for this method would always 
be fallacious, except each, wind had blown for the fame number of days in all the- 
different months) ; but by adding together the heights attending each wind day 
by-day, .and dividing the fum bythe .number of days each wind blew in the 
whole, year*. * 
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This table exhibits a comparifon of the aClual changes 
of the weather from fair to foul, with the afpects of the 
Moon; and needs no other explanation than an inter¬ 
pretation of the characters in the laft column. 

—-froft 1 Any one of thefe marks placed over a 
+ thaw number fignifies, that the weather indicated 
0 fair * by that mark continued from the day of the 

- rainy < month denoted by the number underneath 

- ftormy to the day denoted by the next following 
* fnow j number, bearing fome other mark over it. 
Thus, in the month of July, rainy weather fet in on the 
fifth, and lafted to the fifteenth; from the 15th to the 
20th it was fine; when it changed again, and continued 
rainy till the 22d; then it was fine to the 27th, and 
rainy again till the 31ft. 

Such tables of comparifon, made yearly for a fuccef- 
fion of years, would in the end decide with certainty for 
pr againft the popular perfuafion of the Moon’s influence 
upon the changes of our weather; which hath fome how 
pr other gained credit even among the learned, without 
.that ftriCt empirio examination, which a notion in itfelf 
fo improbable, fo deftitute of all foundation in phyiical 
theory, fo little fupported by any plaufible analogy, 
pught to undergo. The vulgar doctrine about this in- 
flueiace is, that it is exerted at the fyzygies and quadra¬ 
tures, and for three days before and after each of thofe 
epochs. There ,aye 24 days therefore in each fynodic 
month, over which the Moon at this rate is fuppofed to 
prefide ; and as the whplppcojififts but. of 29 days-i2| 
.• - -• ' .,'J' honrsy 
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hours, only 5f days are exempt from her pretended do¬ 
minion. Hence, though the changes of the weather 
fhould happen to have no connection whatever with the 
Moon’s afpects, though the faffc fhould he, that they take 
place at all times of the Moon indifferently, and are dis¬ 
tributed in an equal proportion through the whole fvn- 
odic month; yet any one who fhall predict, that a 
change fhall happen on fome one of the 24 days af- 
iigned, rather than on any one of the remaining 5-I, 
will always have the chances 24 to 5^ in his favour. 
Merely becaufe more changes will fall with in the greater 
time, and, upon an average, as many more in proportion 
as the time is greater. It is evident therefore, that this is a 
matter in which men may eafilv deceive themfelves, ef- 
pecially in fb unfettled a climate as that of this ifland: 
and the advocates for lunar influence are not to imagine 
they have fa <51 on their fide, unlefs it fhould appear,. 
from fuch tables as thefe carefully kept for a long courfe 
of years, that the changes happening on the days, which 
they hold to be fubjeCfc to the Moon, are more than thofe 
■which happen on the exempted days, in. a much greater 
proportion than that of 24 to 54. 

The antiquity of the opinion may perhaps be ab- 
ledged in its favour; and it may feem an anfvver to the 
objection taken from the inftability of the weather of 
this part of the world, that it had its origin in more fet- - 
tied climates. We find it, it muff be confefled, in the ear- 
lieft Greek writers, who probably had it with the reft of. 
their phyfics from the Eaft. And to this circumftance, I. 
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am perfwaded, the opinion owes the credit it hath met with 
among'men of learning.’ But whatever general aflertions 
may be found in feme writers, concerning celeftial influ¬ 
ences in general, and the Moon’s in particular, as being of 
all the heavenly bodies the neareft to the earth, the wri¬ 
ters who treat of the figns of the weather pra&ically, for 
the information of hufbandmen and mariners, derive 
their prognoftics from circumftances, which neither ar¬ 
gue'any real influence of the Moon as acaufe,nor any be¬ 
lief of fuch an influence; but are merely indications of 
the ftate of the air at the time of observation: namely, the 
fliap'e of the horns, the degree and colour of the light, and 
the number and quality of the luminous circles which 
fometimes iurround the Moon, and the circumftances at¬ 
tending their difappearance (“K It is true, that each of thefe 
pfognoftics is exprefsly confined, by the early writers, to 
d particular time of the Moon’s ageW. But not, as I con¬ 
ceive, on account of any particular influence of the Moon 
in this or that afpedt; but merely becaufe the prognoftics, 
that fhe affords at one age, are fuch in themfelves as £he 
catrnot afford at another. For inftance, the biuntnefs of 
the horns in the new Moon is a fign of approaching rain, 

(a) See the Aioornpiix of Aratus and the Scholia of Theou. 

(i) E^utzlx kt ip 7rct,crtv Itt* npotvi rcdvlos, reruxl&u 
, * v Akk am t pfldrn relpumln re vrekdltxi 9 

Msirfot hr auTjJy 

XttpCHyeif Si%pfiwov* drdp wdhtv Ik 
£$ 3i%d$» U ol aurUx rejpds 

\ Mwc$ , A-P&r* Atam/Asm 


becaufe 
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becaufe it indicates a turbid ftate of the atmofphere; for 
if the air were clear and dry, the horns fhould appear 
lharp and pointed, that being then their natural ihape. 
But the bluntnefs of the horns is no lign of change after 
the dichotomy; becaufe then the horns will appear blunt 
in all Hates of the air, the elliptic arc on the deficient fide 
of the Moon prefenting its concavity to the circular limb, 
and forming with it an obtufe angle. Again, the degree of 
the Moon’s light on the fourth day furnilhed a prognoftic. 
It ought then to be ftrong enough,, if the air was clear,, 
for terreftrial objects to caft a fhadowto. If their fhadows 
were not difcernible, it was a fign that the air was im¬ 
pure, and bad -weather was to be expected. But this 
prognoftic did not take place before the fourth day, be¬ 
caufe the light of the Moon was yet too weak for fha¬ 
dows to be formed in the pureft Hate of the air* It did 
not take place after the fourth day, becaufe the enlight¬ 
ened part -was then fo much encreafed, that fhadows 
would be formed in any Hate of the air, if the Moon was 
not actually hidden by a cloud, or obfcured by fenfible 
miffs. The prognoftics furnilhed by the new Moon ferv- 
ed only till the dichotomy, and thofe of the dichotomy 
till the full Moon, and fo on; not becaufe a new and. 
diftindt influence was exerted in each new alpedf, but 
becaufe each new afpedl furnilhed a new fet of figns, of a. 


(c) — - on 057 r otnclfaotlxt aurofev casyn 

<f O<r<rov liruntiduv W) rirpxlcv Iscree* Aj>xr. 

Tslatfiaw yzvouivn n afftzloti £vwcr6xi h 



Attcrr,tj,eiam 

Tfy (poc\\. mjv,TpmJj*. 

Theon in locum* 

different. 



[ 18 s ] 

different kind. That this, is a true reprefentation of the 
moft ancient lunar prognoftics, appears from hence; that 
others of afimiiar kind were derived fromtbe Sun and the 
fixed ftars, particularly the Prafepe and JfeiU in Cancer, 
and the bright ftar in the Altar.;- and it is remarkable, that 
ARATUS fays, the prognoftics taken from the Sun are the 
moft certain of all w. The vulgar foon began to confider 
thofe things as caufes, which had been propofed to them 
•only as figns. The manifeft effedt of the Moon upon the 
Ocean, while the mechanical caufe of it was totally un¬ 
known, was interpreted' as an argument' of her influ¬ 
ence over all terreftrial things; and thefe notions were 
fo conflftent with that vifionary philofophy, which af- 
iigned diftindt places to corruption, change, and paffivity, 
on the one fide, and the adtive governing powers of na¬ 
ture on the other, and made the orb of the Moon the 
boundary between the two, that they who fliould have 
been its opponents, ranged themfelves on the fide of 
popular prejudice. And the uncertain conclufions of an 
iil-condudted analogy, and a falfe metaphyfic, were 
mixed with- the few fimple precepts derived from ob¬ 
servation, which probably made the whole of the 
icience of prognoftication in its earlieft and ptireft 
ftate. Hence both Theophrastus • and aratus - teach 
tis to remark the polition of the Moon’s-horns, and 
take conjedtures of approaching fair weather or tern- 
peft, according, as they appear, at- different times of the 
Moon’s age,eredt, reclined, or prone: not- knowing 

(d) H paWiiv Iojhotm ffsfp.ah KatVau 

- that 
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that the portion of the line joining the Moon’s cufps, 
with refpeCt to the horizon, depends merely upon the^ 
mutual approach, or recefs, of the pole of a great circle 
drawn through the centers of the Sun and Moon, and the 
pole of the horizon, in the courfe of the diurnal revo¬ 
lution. And fo great a man as varro, as he is quoted 
by pliny, was not afhamed to give this childifli rule, for 
predicting the weather, for a whole month to come, from 
appearances at the new Moon. “ If the upper horn 
“ be obfcure, the decline of the Moon will bring rain. 
“ If the louver horn, the rain will happen before the full. 
“ At the time of the full Moon, if the blacknefs be in 
u the middle (O” After this one cannot be furprized, 
that the poet virgil fliould make the prognoiiics of the 
fourth day decifive for the whole lunation: 

Sin ortu quarto^ namque is certijfimus auSlor , 

Fur a neque obtufis per cesium cornibus ibit, 

S’otus et ille dies, et qui nafeentur ab illoy 

Exaclum ad menjem pluvid ventifque carebimt . 

Georgia, lib. 1 . lin. 143, 
But in this he contradicts aratus, whofe authority in 
general he follows implicitly. With aratus, the iigns 
of the new Moon extend only to the firft quarter. 

The ancients aferibed an influence to the conftella- 
tions and fixed ftars as well as to the Sun and Moon; and 

(e) Apud Varronera ita eft. -Nafcens Luna ft cornu fuperiore 

■dbatro furget, pluvias decrefcens dabit: ft infer io re, ante plenilummn: fi in 
media nigritia ilia fuerit, imbrem in pieno. pun. Nat. Hift. lib. XVIiL 
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there feems to have been much the fame foundation for. 
6ne as the other.' In the parapegmata or calendars, in¬ 
troduced’ in Greece, as we learn from theon (f), by the 
aitronomer jvieton, and renewed either annually or, as. 
I rather conjecture, at the expiration of every 1 9-year 
period, the heliacal rifmgs and fettings of different 
ftars were marked as bringing in different forts of wea¬ 
ther. The truth is, the earlieft aftronomers imagined,, 
that the weather was governed by the Sun; and that 
its varieties were every where owing to the different 
degrees of the Sun’s heat in the different feafons.. 
They had therefore taken great pains to colled!, by. 
a long ieries of obfervations,. the weather that ufually. 
prevailed ill this or that particular place during the Sun’s 
paffage through every degree of every fign. Upon 
thefe obfervations, not upon any whimlical theory of 
celeftial influences, the predictions, in the. calendars 
were founded. It feemed reafonabl'e to announce, as the 
weather of each part of the year, what had been found to 
be then moil frequent. And while the civil reckonings 
of time were fo different among the different Greek 
ftatesf and fo rudely digefted in all, the heliacal rifings. 
and fettings of the liars were the only certain and. 
obvious marks, the compilers of thofe , popular di¬ 
rectories could hit upon, of the Sun’s return to-the dif¬ 
ferent parts of the zodiac (sJ. Hence they propofed them 

(£) Scholia in Aratnm* ( , 

£g ), Gemi&us. Juc&y&yn sl$ €*,14* , . 


to- 
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to the people as fignals of the weather to be expected^ 
The form of the year being now the fame in all parts of 
Europe, and pretty accurately adjufted to the motions- of 
the heavenly bodies, and the heliacal rilings, and fettings 
of the liars, from the different manner of life of our 
country people, not falling fo much under popular ob^ 
fervation with us, as they did among the Greeks, they are 
not marked as prognoltics in our modern almanacksand 
this 1 take to be the reafon, that though the Moon hath 
'maintained her reputation amongft us, the influence qf 
the fixed liars is funk, as it well deferves, in utter obli r 
vion. Upon the whole I do not deny, that the obfer- 
vant hulbandman will find a variety of ufeful. prog- 
no flics in the appearances of the Moon, and the heavenly 
bodies in general; but they will be prognollics of no 
other kind, and for no other reafon (though perhaps lefs 
fallible) than the {puttering of the oil in the indufirious 
maiden’s lamp, or the excrefcences which gather round 
the wickw. They will be fymptoms destitute of all ef¬ 
ficient powers. They will Ihew the prefent Hate of the 
air, as that on which they depend, not as that whidjj. they 

(h) Ne no&urna quidem carpentes penfa puellae • 

Nefcivere Iiiemem : tefta cum ardente vidcrent 
Scintillare oleum, et putrls concrefcere fungos. 

* , . ’Georgic. lib. L lin* 39^ 

C H juvxijltg ccyslpwylxi sr poufavy 

Nvxlx xfrlx o%ojtnvy otto cccn 

AvpQ/stv aXKok fdv xct^cv 

afcrw wcriy dzo $/Jy£$y y fi*7£ 

JjQftpahvyt; &C. £}»?* Atomy- 
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igesem, undanay;. furnlfh probable conjectures for two 
.or. .three. days to come. To. what I have already ad- 
yanced .in. fiipport of this opinion, I fliall only add the 
daiMihes: of the Aioo-nusia of aratus. They fpeak the 
.lentiraents. of. the earlieft ages molt decifively, as they 
fhe)W Iwiv ilittle the doCtrine of the influence of lunar 
.afpedhad gained ground, even in his days, among.prac¬ 
tical writers; That elegant verfifier, there is little room 
.tacdombt, delivers the practical maxims of his time, juft 
whs, received therm He was too little of a poet to dif- 
"ghife. the; truth with ornamental fiction, and too little of 
a philofopher to adulterate it with hypothefis. 

'X&vpit$'h xtxjoxvncroy xptXov §’■ sm <rftpctlt cfjua, 
i^xsTfjsu^aij pahXov $e $vo7v e!g taiirov lovjotv '■ 

' 3 E%Wugrj rsXsIor TgflaTU <51 y.t da^ur\amg. 

■■>4&f£i ohav ttsgtoyjog dgifipoirig hictv]& 

l XOcjh^/iJxt, i} XidjlOvjly , 

''$j &tfoffy -anpci Ttfyor potu f %gmv. k?n 

4 tyd&dM$$mv}og r ecptea photo rs pyyog 

T> crvytovjcttu 

:Mnm;m?m I xm.ih ore ^a^motjog at ^ 1 

hmv}ov ,: 

O vimojs ti£v, ZK cdM^t rsxp^nto. 
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Which I render thus: 44 Negleft none of thefe prog- 
44 noftics [none, he means, of the great variety he hath 
44 enumerated, taken from the heavens, from-animals, 
u plants, terreftrial objects, See.], ills a good thing to com- 
“ bine the obfervation of one prognofticwith another. ■ If 
44 two agree, there is the greater likelihood of the event, 
44 and a third makes it certain. Whatever you do, register 
44 [ott^fioinc] the prognoftics of the current year, cares- 
44 fully noting what the prognoitic fays \br,xoltv % 

44 hiyoi; that is, what the event fliew it to be align of], 
44 if fuch a fort of morning comes on with the rile or 
44 letting of any particular ftar. And it will be of the- 


(i) Smh a fort of morning « That is, a morning marked with fucji .or foclt 
appearances* So I underftand rck nu;. The fpirit of the precept feenis to be, 
that the heliacal rifings of the flats - are to be attended to, in conjunction with 
the particular appearances attending the dawn or fun-rife. The heliacal rifmgs 
fhew the fealbn, or general conftitution of the-time of the year; the particular 
'appearances of the morning indicate the minute circumxianees of the weather 
for two or three days to come. Thus the heliacal riling of Arclurus was align, 
in all the ancient parapegms, that the ftormy fealbn was at hand, and bad weather 
of various forts, rain, thunder, high wind, was to be expefled; but what the par* 
ticular weather would be for a day or two to come, whether it would be only 
windy, or wet* with thunder or -Without, from .what- quarter-tbe bad weather 
would come, all this would be pre-ffgnified by the‘particular appearances of the 
morning. Perhaps the fame appearance may be fubjeft to feme variety of in¬ 
terpretation, different feafons of the year* and in different places# :■ K this, ex¬ 
perience and obfervation will be the. -only fore guides,* , <Aad for "this reafor* 
aratus advifes his icholar, mot only to attend to the general rules laid down for 
him* but to keep a journal for .him fell, and’make his own concluilons, 

D & 3 
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« high-eft importance to attend particularly to the two 
« quaternions of the expiring and the incipient month r * ; 
“-[that is to the four laft days of the month going out, 
54 and the four firft of that which is fetting in], for they 
44 comprile the. extremities of the two. months, where 
44 they meet: and the weather [or the hate of the air], 
44 is then particularly uncertain [difficult to guefs at] for 
44 eight nights, for want of the lilver-coioured Moon. 
44 If you attend to all thefe put together, all through the 
“year, you will never form a random guefs- about the 
44 weather.” The uncertainty of the weather for thefe 
eight nights cannot he an uncertainty of the effedl de¬ 
pending upon the moon’s afpedt; but it is an uncertainty 
of fore-knowledge, the poet fpeaks of, for want of the 
Moon as an index. For though the w'or & cHpategwTCtjoe 
by itfelf would be ambiguous, as it might be taken either 
in the fenfe of Svs’Qyjx.sog or svyj'j/xSxyjJoc, the words yfiru. 
yxmm ezhrmK are decifive for the firft interpretation.. 
The moon exifts during thefe eight months as at other 
times. There is no want of her therefore as a phyfical 
agent: the only want there can be, is- the want of her- 


( i) 1 And ii/ witi be of the highjl importance to attend • tv, &c„- fidhec apxiw un , 

‘ ppdgsortai, I have fome times thought- thefe wordsmiglit be, .rendered thus;: 

Tliis will be of great importance [thatis* this joint, obfemtion of the general 
^'indications*'of feaioh- and-of-particuiarprogiiofticswill be-olgTeat importance] 
“ in order to form a conjecture about the two quaternions,-Srcd* This interpreta- 
'tiomwdttld make the moft conned! cd meaning for the-whole,paffage;but I-do not- 
recalled^ nor -ean 1 find-upon thefiridteft fearch, any inflaace, wherein the verb 
f pa<Wf$i, h tifed in the fenfe of ccnje/SIuring, or firming , a judgement -or opinion - 
f nbout* •- -, ■ ... 

■ appearan.ee/ 





appearance. .: 11 would, be unpardonable not to "men¬ 
tion, that, fo great an authority as that of Theophrastus* 
is againfk the fide of the queftion to which I incline.. 
The .dohtrine of. the influence of lunar.afpect is.ex- 
prefsly affected in his Treatife on the Signs of Rain and’' 
Winch He fays, that the new Moon is generally a.time 
of . .bad weather, becaufe the light of the Moon is want¬ 
ing/^; and that the changes of weather generally -fall- 
upon :the: fyzygies or quadratures. But this feems- to" 
have.been mer el y an opinion founded upon an imaginary 
analcgybetween the epochs of fyzygy and quadrature? • 
in. the months,, and the. equinoxial and tropical epochs-.. 
in the. year;' For. the Moon, hefays ; , is, .as: it werei'. -thdc 
Sun of the night... Theophrastus, though, a diligent ©b-" 
ferver of nature, was deep in the theory of that fdhool,. 


of which he was hirnfelf one of the brighteil: ornaments :: 
and his teftimony, with refpect to the matter of fact, 
hath not,like aratus’s-jU credibility founded oil the:me¬ 
diocrity of. his genius.. • . . : . 

In the table, :p. 177. the changes which fell on the- 
fyzygies and quadratures, or on any one of pliny’s criti¬ 
cal days'-of the Moon’s age (which are the 3d; 7 th, Pith, 
15th, 19th, 23d, 27th,), are diftingmfhed from thhteft" ' 
by a larger character f’A -And out of 69 changes regifter- 

- " {i) h.ia : tkt s trvvaiot ruy ] Su dvc?slfrsi re A? (n't 

fe..'■TkEop’kRAit^ci&'iigtib'P-lu^p; 4,17.'Etlir. Heiaf.'■ 

• ^jw , ) , .-Stirit , * ,, et‘ijdMif-lhm Hv’angulos iblts ancidn, pTt> ; 

nfque” mtePebs tzmkw bbftpV''a'tit,ibus prise fagia-ej us, 'hoe eft tert : a. ft pci me, xmdc- 
ctma, deciina quiata, decima ncna 5 vigeiima v’*gefitna icptinxa', et inter.-'”" 

‘ phirbNut. Hi At Jib. XVIII. c. 35. 


ed 
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cd in this table 3 2 claim that diftindtion. Which is rather 
a larger proportion of the whole number, than is due to 
the time made up of all the days of fyzygie and quadra¬ 
ture, in the whole year, together with pliny’s critical 
clays, thrown into one fum. F or fi nee there were 365 day s 
in the year, and the days of fyzygie and quadrature, with 
.pliny’s critical days, amount to 113, out of 69 changes 
in-the whole year 22 are as many as belong to thefe par¬ 
ticular days, upon a proportional diftribution. But in the 
preceding table, there are many alterations marked as 
..changes, when it appears, that the weather returned to 
-what it had been before the time of change, within the 
fpace of 24 hours after it. Now if we reject all thefe on 
both fides of the queftion (which I think is the fair way 
of reckoning, for fudden alterations, of fo fhort a dura¬ 
tion, are rather to be called irregularities than changes of 
weather), we fhall find hut 46 changes in all, from one 
fettled ftate to another, of which only 20 fell on the days 
of fyzygies, quadrature, or pliny’s days, which is ftill 
more than the juft proportion. 

. But again, pliny’s eight critical days w'ere probably 
intended for the four days of fyzygie and quadrature 
and the four of oCtagonal afpeCtoo. For if the time 
.of the conjunction be rightly affumed, the mean qua¬ 
dratures, and the mean oppofition, and the mean octa¬ 
gonal afpeCt, will always fall either on one of pliny’s 
days, or on the day next to it. The deviation, I fuf- 

,{n) The words, Quoties in angufos foils incidit, imply this. 
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pe£t, was intentional, and for the fake of the odd num¬ 
bers. Thus the 4th, 8th, and 12th days of the Moon 
flioukl have been critical, infiead of the 3d, 7th, and 
11 th, if the mean motions of the Moon had been the 
Angle thing attended to. But plixy, or whoever was the 
firft author of the rule he gives us, chole the latter as 
containing, beiides much, of the lunar influence, all the 
magic virtue of imparity, of which the others, taking 
their numerical denomination from even numbers, are 
totally deftitute. Among the numerous believers-in the 
Moon of our days, few, I fuppofe, retain any confidence 
in the phyflcal powers of the odd numbers. They may 
imagine therefore, that the apparent inconfiftence of 
pliny’s rule with the truth of things, may be owing to 
his fuperftition about the odd numbers, which led him 
wilfully to deviate from the mean epochs, little apprized 
(for the Romans never were aftronomers) how much 
they fametim.es differ from the true ones, , on account of 
the great and various inequalities of the Moons, mo¬ 
tions, and how very widely his arbitrary arrangement 
•would in conlequence often differ from the times it 
was intended nearly to reprefent. Iniiead of pliny’s 
critical days, I fliall now, therefore, examine the days for 
which, I imagine, they were fubftituted; thole I m^fan. of 
true fyzygie, true quadrature, and true odlagonal afpech 
The following table diftinguifhes the changes of wea¬ 
ther which fell on thefe days. There were only 2 2 fitch 
out of all the 69; which is fcarce four more than their 
even proportion. And rejecting, as before, on both fides, 
Vol. LXV. E~e the 
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tlie alterations of weather which were reverfed within 
the fpace of 24 hours, there remain out of 46 changes 
inwall only 1 o upon the days of lunar influence, which 
are^two lefs than belong to them upon the even chance; 
for the days of fyzygie, quadrature, and octagonal afpedt, 

in the whole year are 98; and 365 : 9 ^ — 4 ^ • 1 2 7 vei Y 
nearly. It is remarkable, that of thefe ten changes 
two only coincide with a new Moon; namely, thofe of 
the 10th of February and 5th of September, and none 
at all with a full Moon. Tnere weie indeed two changes 
in the year upon the day of the full Moon; videlicet, 
thofe of the 20th of September and 18th of N ov embei, 
hut both were reverfed within the fpace of 24 houis. 


TABLE 
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TABLE IX. 


January 

6 7 9 10 14 18 23 25 26 30 

' 

10 

3 

February 

4 7 8 IOl 3 ‘5 

8 

! 

3 

March 

IO 

1 

O 

April ! 

4 s 28 29 

4 

I 

May 

S 7 23 

3 

0 

June 

6 1 y 18 *X 0 22 28 

7 

3 

July 

5 1 5 22 27 31 

6 

1 j 

Auguft | 

4 6 I I 13 17 26 

6 

2 J 

September 

I 3 7 IX 13 14 17 20 22 

9 ! 

j 

4 1 

October 

3 23 2429 

4 

1 ! 

j 

November I 

2 6 7 I 8 21 26 

6 1 

1 

1 3 ! 

December | 

2 3 II I4 

5 j 

69 

1 j 

1 

1 

22 l 


I have added in this table two columns, file wing the 
number of changes in each month, and the number out 
of each agreeing with the Moon. 

I fha.ll only add, that no conclufion muft.be drawn 
from the obfervations of a Angle year.. 


Ee 2 


XVII. Esctra& 
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XVII. Extract of a Meteorological Journal for the Tear 
1774, kept at Briftol, by Samuel Farr, M. D. 


ReddCj March 23, 1775. 


Months. 

Barometer. 

Rain, 

Higheft 

Lowell. 

Mean. 

Viciilitude. 

January 

3 °a 

28,s 

29,5 

1 1-2 

4 , 95 * 

February 

3 °, 4 

29,2 

29,7 

0 9-1 

5,549 

March 

3 °; 2 

29,1 

29=7 

0 9-4 

5,297 

April 

3 ° a 

29.3 

= 9,7 

0 8-5 

2,349 

May 

3 °a 

2 9>3 

29,9 

0 7-4 

■ 2,955 

June 

3 °, 2 

29,4 

2 9>7 

0 6-3 

2,602 

J al y 

3 °t 2 

2 9>7 

29,8 

0 4-1 

2,972 

Auguft 

3°>2 

29,4 

29,8 ! 

0 5-2 

2,999 

September 

3 ° a 

29,° 

29,6 

0 7-2 

7,°35 

O&ober 

30,5 

2 9>3 : 

, 3 °,° 

0 8-2 

1,927 

November ’ 

30,2 

29,2 

2 9>7 

0 6-1 

1,683 

December 

3 °, 6 

29,0 

29.71 1 

0 7-2 ; 

2,047 






42,366 


The barometer was placed feventeen yards above the 
level of the river Avon, which runs very near to my 
houfe. By viciflitude is meant the greateft rife or fall 
of the quickfilver in the fmalleft number of days. 

S. FARR. 

Dr. 
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Dr. fa hr had alfo given the mean heights of the thermometer within doors 
for every month in the year. But thefe are omitted, becaufe obfervations of 
the thermometer in the houfe are of no importance, unlefs accompanied with 
correipondmg ones of an inftrument kept in the fhade in the open air. The air 
of a room, though kept without a fire, and fo fituated as never to fee the Sun, 
alters its degree of heat or cold fo much more flowly than the external air, that 
no judgement can be formed of the temperature of the one from that of the 
other : except after a continuance of weather of the fame kind for a lorm time 

*■ «D 

together, their mutual relation is vague and undetermined. Dr. farr hkswife 
font a particular account of the winds and changes of the weather for every day 
of the year j from which I have compofed the two following tables, 

S* HORSLEY. 


An abridged table of the winds for Bristol, 
for the Year 1774. 



N 

s 

E 

w 

NW 

r 

SE 

NE 

sw 


*n 

5 

Number of 
Frofty Days. 

January 

oX 

02 

X 

2 

6 

3 

if 

2 

7 

7f 

3 1 

0 

0 

u 

or 

! 10 

February 

1 

2 

x| 

X 

I 

3§ 

3 

51 

11 J 

A 

& >> - 

7 

March 

1 

2 

i§ 

4 § 

r 

3i 

sf 

I I 

4 

3 1 

** i—» 

7 

April 

1 

2 

2 

X 

2 

0 

8 

4 i 

5 

8J 

29 

► * g 
cr cj 

Q rt 


May 

1 

2 

1 i 

2 

0 

2 

2 

14 J 

8| 

3 1 

.5 cSv 


June 

l 

2 i 

2 

r 

2 

4 

X 

2§ 


3° 

G _ 

Jt-J «;-< 

JW J-i 


July 

I 

1 

0 

2 

H 

2 

° i 

w| 

3° 

K 


Auguft 

O 

1 

2 . 

*1 

O 

1 

4 

6| 

I 7l 

3 1 

e> *>. ; 


September 

1 

2 , 

X 

2 

; 0 

; x 
: 2 

4 

xo 

7i 

7 

3° ; 

b 0 
c5 

. 


Oftober 

0 

* 

2 

■ X 
- 2 

3 I 

6 

Si 

I2f 

3 1 

of 

Froft at times. 

November 

I ! 

X 

2 

0 

O 

4 

S 

13 ! 

| 6 

3° 

! 4^ 

: « 

* vm 

Frofty nights. 

December 

| 0 

O 

3 

0 1 

i 

8 

I 3l 

6 

3i 

to 

P 

18 


' 9 

*3 „ 

=22 

3 

42 • 

S3 

92 

123 


' m 

42 


Thunder, 
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Thunder. February 16. 23. 24. S.W. 

March 8. 20. E. 28. E. and W. 30. E. and N.E. 

April 27. with hail Form, S.W. and N.W. 

May i. 4. N.E. 9. 10. E. 24- S.W. and S.E. 

June 25- S.W. and S. 

July 10. S.W. 26. N. and N.W. 

September 4, S.E. and N.E. 6. N.W. u. S.W. and S.E. 


TABLE 
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table for Trial of the Moon’s Influence at Bristol, j 




for the Year 1774. 




Laft Qr. 

New, 

lftQ 0 

Full. 

_. _ i 


"j 


-D. H. 

D. H. 

D. H. ! 

D. H. 

Atv ——■ 75 ’ | 

i 

| 

Jan. 

5 6 

II 21 

19 3 

27 7 

\ 5 10 13 1 9 « 30 ; 

1 

> , 
! 
i 


Feb. 

3 IS 

IO 9 

18 0 

2 5 2 3 

7 i 

1 

1 } 

1 j 

1 





0 4 * _ | 

I 

1 

j 

Mar. 

4 22 

II 22 

19 20 

27 II 

6 10 17 20 30 j 

0^0 

i 

s 

1 

r j 




18 15 


t 

1 


Apr. 

3 5 

IO 12 

25 22 

6 IO 13 

3 

I : 






_ 0 


; 

May 

Z 12 , 

10 3 

18 7 

■ 

5 

Laft QJJ. 

31 20 

I I O 19 

! 

0 

i 

1 i 

1 


New 

8 18 

i& Ql* 

Full. , 

Lair 

s 

© 


! 

j 

1 

June 

16 19 

23 12 

3 ° 7 j 

X 6 13 

3 

1 | 






0 J 



July 

8 9 

16 3 j 

1 

22 IQ! 

! 

29 20 

££ Cb } 

I 10 14 17 i ^ 20 j 

l 

6 ‘ 

J 

~ t 




i 

j 1 

i 

AW 

; O 1 



Aug. 

7 0 

14 12! 

j 

21 3 

| 28 12 

, 3 7 25 ; 

1 

! 4 j 

; 3 

I i 

Sept. 

5 i 4 

I 

12 I? : 

J 9 T 3 

1 27 7 

i Only 9 fair days. 

{ 



oa* 

i 




G AW 0 amt 



: 5 3 

12 0 

19 2 

27 3 

6 17 25 30 ; 

rCloudy with rain till the 5th. 

4 

! 

0 


■Nov. 


10 7' 

17 18 

: 

J hard rain, then frequent; 
1 froffy nights and gentle 

j 

! 

j 

3 IS 

2 5 23 

! t rain in the day-time. 

; 

1 

t 

j J 

Dec. 

3 2 

9 17 

' 17 12 

25 11 

AAV 

3 ix 21 

i 3 

1 1 

i 2 j 


1 39 J4 I 

When a'number appears in this table without any charafter over it, it is to 
be underflood, that the weather was quite' unfettled from that day to the next 
bearing a mark; and when two or more marks are found over the fame number, 
all the different kinds of weather, denoted by the feveral marks, took place on 
that day* The fame is to be underftood in the tables, p* 177. and p. 193. 
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This table diftinguifh.es the changes of weather which 
fell on the days of true fyzygie, true quadrature, and true 
odiagonal afpect. Setting alkie the very changeable 
months of September and November, there were 39 
changes in the remaining 10, fourteen of which hap¬ 
pened upon the days fpecified; which is almoft 4 more 
than belong to them on the even chance. Of thefe 14 
changes, only four fell upon the day of a new moon, 
and none at all upon the day of the full. 


XVIII. Ex- 
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XVIII. Extraci of a Regifter of the Barometer, thermo¬ 
meter, and Rain, at Lyndon, in Rutland, 1774. By 
Thomas Barker, EJ quire. Communicated by Sir John 
Pringle, Bart. P. R. S. 




iiglieftjLoweft j Mean. 


i T Morn. 
J“- Aftern. 
o 1 Mora., 
Feb ‘ Aftern 

m -aS. 

• * Morn. 
A ? r ' Aftern. 
», Mom. 
| Ma y Aftern. 
r Morn. 
^ un Aftern. 
T , Morn. 
J ul y Aftern. 
. Morn* 
Au S-Aftern. 
c , Morn. 
Se P t ' Aftern. 

oa. ^ 0rn - 

Aftern. 
XT Morn. 
Nov * Aftern. 
„ Morn. 
Uec * Aftern. 


In the Houfe 


Abroach 


HighJLow. [Mean j High.) Low.! Meanj 


29,77 28,32! 29,15 

30,05 28,49 29,25 
29,81 28,56 29,30 ! 

29,77 28,72 29,24 
! 29,67 28,76 29,35 


29,76 28,87 29,331 j 
29,76 29,10 29,41 
29,80 28,80 29,38 

29,74 28,70 29,28 
30,06 28,92 29,64 

29,73 28 > 73 ; 29,36 

30,21 28,68 29,60 


42 3 If 35 ;! 

43 32 3 6 ! 

46 S 3 i 40 | 
46 | 35 42 ! 

481 38 ! 43 


43 20 { 29 ji 

46 ' 28 I 33! j 
45 22 J 34I | 

5 1 i 29I; 41 j| 

44 284 36 ji 


51 39 j 44f|| 57fj 35f| 46 | 

53 44 ! 48 1 52-i 3 2 i] 42 

S 4 i 45 i 49 6241, 37 i S 1 : 

55 48 5*f ' 5 Si! 40 I 46 ; 

564 49 53 j 6 9 §1 45 ! 57 ! 

62 54 59 j! 61 'i 5 ° 55 

66 1 5 S§! 60 j 73f 56 f 65H 

634 574 , 60 | 61 52 56 j 

66| 584 62 j 764 61 66 i 

68 58“ 6i| 64 47 554 

70 60 634 784 59 67 

65 53 5& 61 40 4 9 f! 

68§ 53 l 57 l 73 481 59 

564 46 52 5 r 34 43 l| 


3 , 3°8 


2,728) 


65 53 5& 61 40 494! 

684 S 3 i 57 i 73 4 §I 59 ! 

564 46 52 5 r 34 43 l| 

57 i 46 53 z 6 4 | 42 53 | 

52I 351 } 43 49 28 37 | 

524 36 44 55|j 32 41 | 

45 i 3 2 39 i 444 ! 20 334:! 

46 s 324; 40 u 47 j 25 38 !| 



Vql. LXV 


Wetteft 
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The quantity of rain this year hav¬ 
ing exceeded any ! ever had before, I 
have added here a new table of the 
wetted: months from one to t vv elve to 
thole 1 had before given. See vol. 
LXI. p. 2 2 6. In the fevcnteen months 
from May 1773 to September 1774 
there fell 55,890 inches of rain, 
which is 3,288 inches each month; 
and in the three years 1772, 1773, 
and 1774, there came 93,258 inches; 
that is, 31,046 inches each year. The 
year began very fevere with a fharp 
froft, which was not out of the ground 
for feven weeks together, though in 
the mean time there were ieveral breaks, attended with 
great rains or fnows and floods, and then freezing again. 
After the froft it was windy and wet for near a month, 
till above a week in Marchthe latter part of that month 
and all April were more fair, a good feed-time;, and 
though with fome frofty mornings, yet we had in gene¬ 
ral more mild weather than there has been in lpring 
©f late years. There was at times a good deal of fine 
weather in fummer, yet mixed with a great deal of wet; 
it was a great grabs year, and a cool fummer. The hay¬ 
time and beginning of harveft were fhowery, yet more 
hindering than hurting; but the latter part of harveft 
in September was exceeding bad indeed. No grain could 
be carried for three weeks together; for it rained every 

day, 


IWetteft Months from 

I .1_ 



one to twel 

ve. 

I 

Sept. 

8,000 

2 

.lug*—Sept. 

11,910 

3 

July —Sept. 

* 5 D 37 

4 

June —Sept. 

I7 5 62,0 

c 

May—Sept. 

20,762 

6 

April— Sept. 

22,285 

• 7 

Mar. — Sept. : 

25,013 

: s 

Feb. — Sept 

26,959 

9 

Jan. — Sept. 

'30,267 

JO 

Dec. — Sept. 

33> i6 4 

11 

Nlov. — Sept. 

36,769 

;i2 

Oft. —Sept. 

39 , 39 ° 
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day, and in great quantities. I never meafured fo wet a 
month before. The wheat and oats were chiefly got in 
before it, and a great deal of barley; yet, as it was a late 
harveft, there was a great deal of the barley out, fome 
wheat, and almoft all the beans and peafe. The wheat 
through the fevere and wet winter was all alone- turn 

'3 -i • « 'j r t i -5 

ana •->' 


o -> 

inch of it mildewed by the wet towards harveft. 


The crop of barley was not amifs, if it could have been 
all well got; but fome of it fuflered by the wet after it 
was cut. The beans and peafe were a remarkable great 

JL O 

crop till harveft; but almoft intirely fpoiled in it. There 
was a great deal of winter meat for the cattle this year, 
plenty of good grais, a great deal of hay, and fine crops 
of turneps; but the ftraw of that corn, which w T as out in 
the wet, was fpoiled. The weather fettled juft at the 
beginning of October, which was a very fine month, 
almoft like hammer; and it -was not till then that the 
harveft could be finifhed. The wheat feed-time was 
good, and the reft of the year favourable upon the whole; 
though a froft at the end of November and beginning 
of December was earlier than ufual, attended with fnow r , 
and threatened a fevere whiter in moft parts of Europe; 
yet it grew mild again afterward, was in general fair, 
and the ground continued tolerably dry, and a few frqfty 
days concluded the year. 


F f 2 


XIX. An 
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XIX. An Account of fome Fhermometrical Obfervations y 
made by Sir Robert Barker, F. R. S . at Allahabad in 
the Eaft Indies,. in Lat. 25 0 30' N. during the Tear 
1767, and alfo during a Voyage from Madras to Eng¬ 
land, in the Tear 177 4. Extracted from the original 
Journal by the Hon. Henry Cavendifh, F. R. 8 * 


Sedde, April 6 ,r | X jj[£ greateft part of the obfervations 
JL a t Allahabad were made within doors 
feveral were made within a tent placed under the fhade 
of trees, fome in the open air in the Sun, and fome in 
the open air in the fhade; but there is no regular feries 
of obfervations in any one place; nor were they made 
at Rated times of the day. Though a thermometer 
kept within doors is but a very indifferent meafure of the 
heat of any climate; yet as I have not feen any thermo- 
metrical obfervations made in that country, except a few 
during the heats of the fummer, and printed in the 
Philofophical Tranfadtions,. vol. LVII. page a 18. I have 
fet down the great and leaffc heights I meet with in each 
months 


January 



-f 
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Leaft* 

Greateft* j 

1 


Leaft. |Greateft. j 

January 

58 

■ 1 ■ ■ 1 

7 2 

July 

8l 

90 

February 

60 

84 

Auguft 

80 

86 ! 

March 

6a 

94 

September 

78 

83 

April 

79 

96 

October 

72 

87 

May 

72 

IOI 

November 

5 2 

S6 

June 

81 

99 

December 


64 


From the 3d of May to the 4th of June inclufive. a ther¬ 
mometer. placed within a tent, under the his.de cf trees, 
was almoft every day above ioo°, and fevers] times 
above 109°, once at x is°. The trees under which 
the tent was placed formed, as I have been informed, a 
very thick ihade; fo that I think thefe heights are mere 
likely to fall fhort of the true heat of the open air at that 
time, than to exceed it. The leaft height I meet with 
of the thermometer in the open air in the fhade, is 4m 
which it was at twice in the month of January, at 7 A.Mb 
The greateft heat is on June 9th, at noon, when it 
was at 114 0 , the iky cloudy; the thermometer within 
doors at the fame time 95 0 , which is lefs than it had fre¬ 
quently been in the month of May; fo that it Teems 
likely, that the heat in the open air in May hah fre-r 
quently been above 114 0 . During the voyage to 
England, the thermometer was placed in the round-*- 
houfe, and was obferved regularly at eight in the morn¬ 
ing, at noon, and at three in the afternoon; the winds ■ 
and. weather are alfo fet down. The. round-houfe, 3 

I. have.; 
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T have been informed, is one of the upperaioft row of 
cabins, and is reckoned the cooleft and moft airy part 
oFthe ill ip. From February 13. to April 7. between 

Madras and the Southern tropic, the thei momctci was 
conftantly between 77° and 86°, and very feldom lower 
than 8o°. From thence to April 23, lat. 34 1 a 7 , about 
j E. of the Cape of Good Hope, between 70° and 8o°. 
From thence to May 20, at St. Helena, between 62° and 
7 F. Thence to Auguft 2. in lat. 43 0 14' N. between 
71° and 8o°; and from thence to Auguft 15, in the Bri- 
ti fh channel, between 6 2 0 and 7 o°. At land it is well 
known, that the heat is ufuaily confiderahly greater in 
the middle of the day than in the morning or night; 
but it appears from thefe obfervations, that in the open 
fea, there is fcarce any fenfible difference; for in fettled 
weather, the difference between the different times of 
the day was rarely more than i°, oftener none at all. 
In unfettled weather there was frequently a difference 
of 2 0 , fometimes 4 0 , fcarce ever more; but then there 
feems no connexion between this difference and the time 


of the day, it being as often colder in the middle of the 
day than in the morning or evening, as warmer. There 
is added a regifter of the thermometer, in the foldiers 
barracks at Allahabad, on June 8, 1769, when from 10 
in the morning to 8 in the afternoon it ftood conftantly 
above ioo°, in the hotteft part of the day at 107°, and 
during the whole night between 99 0 and 98°. 

Sir Robert Barker, at my requeft, has been lo good as 
to add the following account of the general ftate of the 
weather in Bengal. 


1 


THE 
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THE rains at Bengal general! v fet in between the iff 


a 15m 01 


f jnn 


md continue till the middle of Octo¬ 


ber, when it remains fair till February 


TIP \\ 


wind blow¬ 


ing moftly from the N.E. quarter, in which month and 
March it is interrupted by the N.W. i'qualls, attended 
a violent gulfs of wind, thunder, and lightning, with 


V 7 ’ 

fh 


■CD? 

art, but exceffive" hard, fhowers gi rain or hail, corn 


rnoniv out 


but rarely two, in each dav 


From the mid¬ 


dle of March to the middle cf June the weather is very 
hot. At Allahabad and the upper country the rains 
are not expedted till the 20th of June, and feldcm ex¬ 
ceed the 30th, excepting in extraordinary feafons, 
when it has been known to keep off till the 5 th of July; 
but Each an event is ufuallv attended with a great mor- 
talitv both of men and beafts. They breifk up about the 
middle of September, and from this time to the begin-* 
ping of January it continues fair cold weather. In Ja¬ 
nuary there are, almoft always, a few days rain, {eldom 
more than a week, and that gentle and pleafant, which 
is productive of a fecond crop, which they ufuallv reap. 
The winds at Allahabad fet in Eafterly from the begin- 
Ring of the rains, and blow almoft conftantly from that 
quarter until the conclufion of the cold weather in 
March, when it changes more Northerly, and is attended 
by violent North-weft fqtialls of thunder, lightning, rain, 
and hail, at which time it changes to the Weft, blowing 
with violence, and a heat which frequently deftroys the 
birds and beafts in the fields, till the rains afford a re¬ 
lief. 
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lief. The river Ganges begins to fwell before the 
commencement of the rains, reported by the natives to 
proceed from the melting of the fnow on the Northern 
.mountains during the heats of May and June. But the 
hidden rife of the waters in the Ganges, a few days after 
the fetting in of the rains, is almoil incredible; fince it 
has been known to rife twenty feet in forty-eight hours; 
and its hidden fall is as extraordinary. In Bengal the 
rivers are of courfe affected by the rife and fall of the 
Ganges. Floods continue the whole time of the rains, 
more or left; but the greateil overflowings are generally 
at the beginning and the end or the breaking up of the 
rains, at which period it rains with the greateft violence. 
The waters at Allahabad and in all the upper countries 
run off into the rivers as foon as the rain has ceafed, the 
foil being for the molt part of fand, and the country in¬ 
terfered with hnall rivulets; but in Bengal, and parti¬ 
cularly fo low down as Calcutta, being of a clay foil and an 
extenfive flat, the whole country is overflowed, forming 
lakes of great extent, fome of them being fix miles over. 
The water, therefore, generally remains till the Sun has 
exhaled it, by which it becomes putrid, and renders thofe 
parts extremely unwholefome, occafioning thofe deadly 
putrid fevers, which carries off the patient in a few hours, 
known, by . the name of pucker fevers. 


XX. A Second 
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XVI. A Second EJfay on the Natural Hi/lory of the Sea Am- 
. monies. By the Abbe Dicquemare, Member of 'feveral 
Academies, and ProfeJJor of Natural Phihfoph)\ & c. at 
Havre de Grace. ‘Tranflatedfrom the French. 


**M*, M«' 9 »T WAS concluding my effay on the fea ane* 
n JL monies inferted in the LXIIId volume of 
the Philofophical Tranfaciions, when I difeovered a 
fourth fpecies of that animal, of which I could not 
at that time take a drawing; and I have reafon to 
think, that I have lin.ee obferved a fifth fpecies. New 

obfer- 


Second Memoirs four fervir a LHiJloire des Anemones de Mcr. Bar ill, 
VAbbs dicqj;emare, de plufieurs Academies Roy ales des Sciences, 
Belles-Lettres et Arts , Profejfeur de Phyfque Experimental?, an 
Havre de Grace. . ■, . 


Le Havre, 19 Aouft 1774 . 

L QRS q-jeje terminois le memoirs infe're dans le LXIII"' volume des Tran- 
factions Phiiofophiques, je decouvris une 4 eB!e efpece d’anemones de mer, 
dost je ne pus donner la figure, Je ciois meme en avoir depuis apperju une 
You LXV. • G g , 
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obfervations have encreafed the number of my experi¬ 
ments : my ideas have been enlarged, my views extend¬ 
ed ; and the phenomena crowd in fo fail upon me that 


I dare not flatter myfelf with the hopes of e\ 


ver arriving 
8 * 


the end of this puifuit. The fcarcity of high tides, 
e viciffitudes of feafons, and other flrnilar impedi 


ments, make it lefs wonderful that a feries cf years 
fiiould often elapfe before it is pofiible to prelent the cu¬ 
rious with any difcoveries of which they might avail 
themfelves, either by analyfis, combination, or analogy, 
and thereby furnifh general view's and a chain of ideas 
leading to a new field of difcovery, the ufual effedt of 
contemplation. ■ I fhall here endeavour as briefly as pof- 
iible, to communicate feme of the ideas that have been 
fuggefted to me by my laft experiments. 

How many are the animal functions, wdiich feem to 
depend upon fenfibility and irritability; and yet how little 
are thefe faculties underftood ? how ignorant are we of 

their 


5 eme . De nouveiles obfervations ont multiplie mes experiences, mes vues fe font 
etenducs, mes defleins fe font accumules, et les phenomenes fe fuccedent de man!ere 
a me faire croire que j’en verrai difScilement la tin* La rarete des grandes marees, la 
■viciffitude des faifons ainene des annees, des mites d’annees, avant de pouvoir offnr 
aux favans quelques decouvertes dont on puilfe tirer avantage par Tanalyfe, la com- 
binaifon, i’aaalogie; et ouvrir par des vues generates, par la lialfon des idees, &c* 
de nouveiles routes, fruits ordinaires de la contemplation, Effayons fans prolixite 
d’expoler ici quelques unes des vues que intent fait naltre mes dernieres experiences. 

De combiea de fon&ions ces deux facultes trop pert connues, la fenfibilite 
et rirritabllite, ne paroiffent-eiles pas etre la caufe ? mate combien encore la 
le ur nous eft-eHe caches? Quoique les nerfs femblent etre chez nous les prin~ 
l' ^ cipaux. 
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their caufe ? The nerves teem to be the chief, perhaps the 
only, organs of fe nubility in man, and the mufcular fibres 
to be the principal feat of irritability; yet hew many are 
the doubts entertained concerning the parts that are and 
are not endowed with one and the other! how falfe and 
erroneous the conclufions relating: to the effects tbevnro- 
duce, notwithitanding the many experiments made on 
animals, whole interior itrudiure is the molt liniiiar to our 
own! It is then from accurate obfervations on inch ani¬ 
mals as bear the leaft refemblance to our fpecies that we 
may hope for new diicoveries. The lea anemonies are 
exceedingly gelatinous, and at the fame time fo irritable, 
that even light affedis them, though to all appearance 
deftitute of eyes. Might not the rapid and lingular re¬ 
production of the parts of this animal be attributed to 
their gelatinous texture? and if fo, may we not rea- 
fonabiy conclude, that the reproduction of our vafcular 
and fieiliy pruts in the conlolidation of wounds is in 

great 


cl p£ux, peut-etre mkne ]es feu Is organes de Sa fenfibilite, et Ies fibres mnfculaires le 
fiege de lirritabifite ; quo dedoutes fur les parties qui en font, on ifen font pas 
donees I cue de fauiTes ccruoruences fur ieurs efrets, nialgre les experiences qifion a 
fakes fur les animnux qui fe rapprcchent le plus de I’licmme par leur ffcruchire in- 
terieure ! C"eft done en examinant avec ime attention fcmpokufe ceux qui ska 
elolgnent le plus que nous pouvons efperer de nouvelles decouvertcs. Les ane¬ 
mones de nrer, animairx extremement geiatineux, font fi irritables, que la lumierc 
les afibete, quoiqif ils ne parohlent point avoir des yeux. Une idbfiance aufli ge* 
btineufe r.c feroit-elle point la caufe principalc de la prompts ct iingulkre repro¬ 
duction, de lours parties ? et fi cel a cft 9 ne pourions nous pas penfer que dans la re- 
proda&icn tie nos ckrirs et de nos vaiffeaux, cans la conlolidation des playes, Sic* 

G g 2 . la 



r 210 i 

great meafure owing to fnch a gelatinous matter; and 
fhould we not feek for means to increafe or diminifh the 
quantity of that matter as circumftances may require ?— 
I cannot quit this fubjedt without reluctance.—If it be 
true, that earth and a gelatinous fubftance be the con- 
ftituent parts of the mufcular fibres of fueh animals as 
we are belt acquainted with, and that only the latter be 
capable of irritation; cloth It not follow, that the ge¬ 
latinous nature of the fea-anemonies is the true caufe of 
the effedt produced upon them by the imprefiion of 
light? and may we not conjecture, from the very gelati¬ 
nous nature of thefe animals, and from their being affect¬ 
ed by light on every part of their bodies, but more par¬ 
ticularly on thofe that are recently cut; may we not, 
I fay, from hence conjecture, that the gelatinous part 
of the mufcular fibre is the only one capable of irrita¬ 
tion in ourfelves ? Might not thefe animals, by a fober 
ufe of analogy, or by new experiments, lead us to a 

more. 


la partie gelatineufe joue un grand role, et cherdier les moyensde Faugmenter ou 
de la cUminuer felon les circonflances. J*ai peine a abandonner cet objet. S"H 
eft vrai que dans les aniraaux qui nous font plus connus, les fibres mufculaires font 
conipofees d’une partie terreufe et d’une partie gelatineufe, et que cette derniere 
foil feule irritable, Peffet queproduit la lumiere fur les anemones demer n’auroit- 
il point pour caufe Ieur fubftance gelatineufe ?■ ou ne pourrions nous pas conjee- 
turer (de ce que ces animaux font tres gelatineux et affefles de la lumiere par 
toutes les parties de leur corps, plus meme par celles qui font recemment coupees) 
que e’eft reellement chez nous la partie gelatineufe de nos fibres mufculaires qui 
eft la feule irritable? Ces animaux ne pourroient-ils point, par une forte d’analogie, 
dont pourtant il ne faut pas abufer, ou par de nouyelks experiences, nous fains 

mienx 
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more perfect knowledge of thofe lingular enemies'to. 
mail, the tape, the hairworm, and the fea dragon ? Ifhall, 
however, leave thefe refearches, to which, nature teems- 
to invisae us, and from which uiefvd difcoveries may pro¬ 
bably be derived, to thofe who apply fclely to pkyfiology 
and iliali here content myielf with laying before the 
public, the obfervations and experiments to whtchlhave 
confined my refearches.. 


I continued to obferve the inferior half of a purple.; 
anemony of the firlh fpecies, which I had cut in two oh. 
the 12 th of July 1772,. and which was alive on the 8th 
of April 1773, the day on which I concluded my former 
elTay: it appeared to me to be daily recovering iirength. 
On the 2 6th I found it at the bottom of the vefTel. On the 
lit of July it climbed up the tides almoit to the furface 
of the water; and this it repeated on the 15th and 2 ad, 
above a twelvemonth after the time it had been cut. On 
the 25U1 a crab ''cancer lanofus , cancer r cenenatus) half 


dried, 


mieux connoitre ces finguliers ennemhde Its crinons/dhomrns les draconculcs, le 
tenia et antres? c’eil a ceuxqui s’occupent unlquement de la phyiiologk a fuKre 
ce fen tier. que la nature nous preiente* et am pourrok conduire a un champ fertile. 
Reftreint a mes peiites cbiervations, et a mes experiences, je me contenterai de 
les fa ire palter ions les ye ex du public. 

La mokie inferieure ciu corps d’unc anemone pourpre de la premiere efpece ? 
cue j'avok coupee le 12 Juillet 177 et qui avoit vecu julqu’cu 3 Avril 177. 
jour ou je terminok men premier mcmoi.re, conti nua d'etre obLnes; elie :e for- 
tilicit de jour cn jour. Le 26 p !a trouvai aa fond du vafe, le premier Jmllel* ’ 
elie mentals long cles parols prefeue a fleyv d’eau, le 15 ct le 22, ckk-L-dire plu* 
dfun aa apres quelle eut ete coupee, file y monta encore, Le 25, un camera’" 
cQ'ucr v&wsalki) a derai J»iieehe tonbv. cans le va.eq j ispurn a 
2 eixfcucA 
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dried, fell into the veiTel, and after continuing in it feme 
hours, infedted and tinged the water in the fame man¬ 
ner as if hulks of walnut or pieces of foot had been 
thrown into it, which had fuch an effect upon the piece 
of anemony, that it threw up a great quantity of its in- 
teftines. On the 30th it laid hold of the fide again, but 
was confiderahly fhnmk. In the beginning of Septem¬ 
ber it received a fecond injury, from another piece of 
anemony, which having been damaged in the fame man¬ 
ner by the former accident, hidden! y putrrSed and in¬ 
fected the water: more of the intefrines were now dif- 
charged; and this laid accident, added to the former one, 
affected the creature to inch a degree, that it wafted gra¬ 
dually till the Btii of October, when it was totally dif- 
folved. The fea-anemonies are undoubtedly fufceptible 
of irritation to a very great degree; but is all that hath 
been deferibed to be confidered as the mere effect of irri¬ 
tability ? Allowing that to be the cafe, will it not follow, 
that we are more in the dark concerning that faculty than 

is 


quelqr.es lieures, empoifonna et teigr.it feau, comme Fauroit fait ie brou de noiz 
Oti im rnorceau de fuie : la partie cl’anenione en foufrit, jufqu’a jetter dehors une 
quantite cPinteftins, Le 30 die s’attacha encore, elle etoit alors diminuee de 
volume. Ay ant eu a foufrir dans les premiers jours de Septembre d’une autre 
partie d’anemone, qui avou effhye Ie meme accident, et qui fe corrompant tout a 
coup gdta beau, quelques intertills lui fortirent oe nouveau; cedernier accident 
fuite diipremier Fafifefia ll fort, qiFelle diminna de plus en plus juftjifau 8 Q£iobre, 
q*Fells etok totalemeat decompose. Les anemones de mer font fans doute tres 
jrri tables 5 toiis peut-on. rapporter tout ce qui vient d’etre expofc an feu! eiFet de 
Tirritabilite ? et fi cek etoit, cette facnlte ne-nous feroic-elle pas encore moins 


connue 
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is general!y thought? It is ufaal to sfcribe to it the palpi¬ 
tation that is perceived in the fiefh of oxen, when cut from 
the animal, in the fevered pieces and hearts of fome rei> 


4 - 1 - 


h p 1 \ r> f n 


id ot 


i ipaimouic moti¬ 
ons ; but is it pollible, that determinate motions, that ac¬ 
tions which feem to imply will,fuch as clinging,Sec.which 
in our experiment were continued forthefpace of fifteen 
months, and, but for an accident, might probably have 
been carried on much longer, fhouid arife from meet 
irritability without any other caufe ? The upper part 


of another fea-anemony, of which the inferior was be¬ 
come a perfect animal, lived fix months after its being 
cut, and leemed to feed by faction upon pieces of muf- 
cle I put in its way. Sea-anemonies* which I had cut 
diametrically and perpendicularly, were not effentially 
hurt by that operation; which might be expedted to dif- 
order more than any the whole animal ©economy, and 
to be particularly injurious to the bails of this animal, 


which 


conmie que nous ne Ie penfons? Ony rapporte comunement lesmo'uveaieris'qu’dn. 
appercolt dans la chair de boeuf feparee de 1’animal, aux trcn^ons, au cocnr de 
certains reptiles, a celui des pareffeux, &c. mais des mcuvemens determines, des 
actions, commekelle de s’attacher, et antres qui dans cette experience out dure 
qninze mob, et qui auroient etc plus loin, peuveht-ifs n'&vak que Fifritabilits 
pour caufe ? La paxtie fuperieure d’une autre anemone,, done Finferieure etc It 
devenue un animal cutler, a vecu fix mois, et pzrmffoit fe n'ourrir en fucant des 
morceaux de moule que je Ini prefentois. Des anemones de mer coupees diame- 
tralement et perpendiculairement out foutenu fort bien cette operation, qui fexn- 
ble devoir deranger plus que toute autre l’oeconomie animale, et ofFenfer confi- 
ddrabkmcnt la bafe, qui eft dans ces animaux une partie tres efientielle, et dans 
■ : qnelqufJr 
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winch is its moil efiexxtial part, and in feme fpecies is ex¬ 
ceedingly tender. The two fides foon came together, but 
but were fome time in contact before they connected. 
The junction, however, was at laft fo perfect, that no 
viiible fear remained upon the robe, the continuity of 
the little blue edge was not in the leaft interrupted, and 
the mouth was perfectly reftored. Thefe femi-anemo- 
iiies, which I ftill preferve, have long iince acquired the 
appearance of the perfect animal, and perform all its 
functions, fuch as moving from place to place, fwallow- 
ing, Sic. This leads to the reflection that if, as hath been 
aiierted, the power of loco-motion in thefe animals de¬ 
pends upon a certain combination of itraight and circu¬ 
lar tubes, it is not requilite, in order to exert it, that the 
continuity of thefe tubes be uninterrupted, fince half an 
anemony newly cut changes its place with as much eafe 
as a whole one. It will no doubt appear a curious en¬ 
quiry, w'hefher thefe femi-anemonies, after becoming in 
a manner whole ones, are capable of propagating their 

fpecies. 


cjuelques elpeces, tres delicate, Les deux cotes fe font rapproches; mais ils out 
etc long temps a fe joindre folidement; cependant cette jon&ion fat operee an 
point qu’il ne reftoit aucune marque fur la robe. La petite bordure bleue n’etoic 
D uSlcment internornpue, et la bouche s’eft reformee. Ces moities d’anemones que 
je conferve, et qui out depuis long temps tout Pair d’un animal entier, en font routes 
les fondtions, comrae de changer de lieu, cPavaler, &c. Sur quoi I! faut re- 
marquer que s’il ell vrai, comme on la crn 5 que ces animaux changent de lieu au 
moyeri^de canaux droits et de canaux circulaires* du meins il eft Trai aufli qa’il 
n ? eft pas necellaire que ces canaux foient entiers, pulfque des moities <Fanemones 
nouvellement coupees ne laiffent pas de changer 1 de place aulHfacilement que Pani- 
maS enticr. On feroit fans tJoule curieux de favoir £ ces moities cPanemones, 

devenues 




r 

j 


ipxics. To this I can only anfver at prefent, that I have 
not yet ieen the generation of anemonies, except in the 
fea, or in animals newly taken out of it. It muft farther 
be obiervedj that thefe anemonies, perfect as they feem 
to be, may perhaps have only half the number of limbs 
of the whole ones, whereof the v made a oart: fo that the 
whole wonder conies to tills; that the fevered halves of 
an animal lliould recover, and each takiiir 


■wear- 


JCiU 


ance of an entire individual, continue to live as if they 
were fucli. And fuch in fact I believe they are; but this, I 
have not yet been able to afeertain, as the anemonies of 
this fpecies have not all the fame number of limbs, as it 
is always very difficult to count them, and as all thofe 
upon which I have hitherto made the experiment had a 
great number of them. However, as no manner of dif¬ 
ference appears, I am inclined to iufpedt that new limbs 
fhoot out between the old ones. 

After 


devenues en quelque forte des animaux entiers^ donnent des petits; IS fuf 5 t de 
repondre ici que je n’ai jamais vu naitre des petits que des anemones qui etoisnt ea 
mer* ou de celies qui en etoient tirees depuis peu de temps* II faut encore ob- 
ferver, que ces pretendus animaux complets n’ont peut-etre que 3 a moitie des mein* 
bres qu’avoit fanimal dont ils faifoient partie, et qu’ainfi le merveilleux de ce:te 
operation fe reduiroit a voir daaque moitied’un animal ie guerir, prendre la forme 
de Fammal entier, et vivre comme s“ II Petoit* Je crois qu*i'l$ ie font en effet; mais 
je n’ai pu encore Ie verifier exa&ement* pareeque ies anemones de cette efpece 
xPont pas toutes le inerne nombre de membres 5 qrfii eft tres difficile de Ies compter* 
et que routes celies que fat operees en avcient beaucoup* Uapp&rence eft abft>~ 
lament la meme, peut-etre ieur pouffe-t’il des membres entretesautres* 

Vot. LXV. H h * , " Oft 
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- After having obferved thefe animals during feveral 
years, both in the fea and in my ftudy, it will no doubt 
be expedted, that I fhould now give a particular account 
of their manner of propagation; but here I can only 
confefs my ignorance, having never been able to get at 
the knowledge of any one circumftance relating to it: 
which makes me fufpedt, that thefe animals propagate 
without any communication of individuals. What I 
would here fuppofe is by no means unexampled. Among 
the aphides , for inftance, (whofe mode of propagation de- 
ferves to be further examined) though the fexual parts 
have been difcovered, individuals neverthelefs are found, 
which, though deprived of all communication one with 
another from the very moment they are brought forth, 
yet produce an offspring, which being likewife denied all 
intercourfe, ftill propagates; and fo on, through a great 
number of generations, which fucceed each other very 
rapidly.. The mufcle alfo is thought to be an animal of 
the fame nature. 

The 

On s’attend pent- etre qu’apres avoir obferve ces animaux pendant plufieurs 
-annees a la mer et dans 1c cabinet, je vais expofer ici tout cequi concerne Ieur 
generation: point du tout! il ne m 5 a pas ete poffible d’en decouvrirla moindre 
elioie; ce qui m’a porte a croire, que cette efpece fe multiplie fansqu’un individu 
*iit befoin'de la participation cPun autre. Ce que j’etablis n’eft pas fans exemple. 
•Les pucerons, dont la'generation merits encore d’etre examinee,, quoiqu’on y ait 
il&bnveit des parties fexuelles, offrent, a ce qu’on affure, des indivxdus qui fepares 
fe xms' des auttes des la fortie de la mere, donnent des petits, et ceux-ci prices 
de nseme cle toute communication en donnent encore, ce qui a, ete pouffe jufqu’a 
tm gradd nombre de generations, parcequ’elles fe fuccedent promptement: ■ mars 
peurne pas .forth des eaux;;' la tnoule paroit dans le cas que nous fuppoions* 

: ' : ‘ ’’ La 
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The anemonies of the fecond fpecies are not only lefs 
obvious to our obfervation, but it is with difficulty they 
are preferved in any degree of perfection. They cannot 
be taken out of the land without depriving them of their 
natural pofidon. Common mixed fand kills them in a 
few days; and that which is purified affords them no 
longer the dime, the fmall infects, or other neceffary 
fuftenance, which we cannot poffibly divine. In pluck¬ 
ing them from their native foil their bafes generally duf¬ 
fer, and the wounds in that part are frequently mortal. 
One of the fafeft expedients is to gather with them the 
pebbles to which they adhere; or what is ftill preferable, 
to obferve them in their natural element the fea. It is 
there that, without the lead; hoftile appearance, they 
are feen-to make an incredible havoc. I have feen-aa 
anemony of a moderate fize fwallow a fmelt at lead; fix 
inches long. The limbs of this fpecies, which are much 
thicker than thole of any other, being clipped, new ones 
fhoot out as in former cafes. The progrefs of this repro¬ 
duction, 

La feeon.de efpece eft non feulement plus difEcile a obferrer que la premiere* 
mais 11 rfeft pas facile de la conferver en bon etat. Hors du fablp elle n’eft; plus 
dans fa pofitiaa naturelle* Celui qui n’eft pas purlSe la fait perir en pen dc 
joursj celui qul eft net ne lui fournit plus le limon* cu les petits iniedles* ouquel- 
qu’autre commodity que nous ne devinons pas* On arraclie la bafe prefque ton- 
jours^plus on 1 mains* en !a detacKaijt* et ces plaies font fbuvent mortelles* Le moyea 
leplus certain deft d’apporter les cailloux fur ieiquels elle eft attachee, 

ou ? ce qui eft bien tnieux* de IVbierver a la mer. C’cft la que fous Pexterieur le plus 
paifttsle, on lui verra faire tm-degatetonnant* J’ai vu telle anemone de moyenqe 
groffeur avaler xm eperlan de fix ponces de long, Les membres ‘de cette efpece 
beaucoup plus grofte que les autres repouileat auffi apres avoir etc. coupes, JxsjMto- 

H ft 2 ’gres 
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duction, which is effected in a few cays, is fierce per¬ 
ceptible ; and it is fo perfect, that no protuberant rim or 
vitibie fear remains. Neither the colour, the lire, nor 
the form, are any ways altered. This anemouy is able to 
creep when deprived of its limbs; which fee ms to prove, 
that the communication, which is thought to exift be¬ 
tween the limbs and the hollow muffles, may be inter¬ 
rupted, without fenlibly refraining the animal’s loco¬ 
motive powers. Thofe limbs, it is true, enable the ani¬ 
mal to crawl when turned on its back; but do by no 


means ferve as legs for walking fteadily, as hath been 
erroneoufly afferted, and mifreprefented in ill-drawn fi¬ 
gures. I made large incifions on feveral anemonies 
in the fea, which healed in a very fhort time; but I al¬ 
ways took care not to injure the balls, as any confidera- 
ble wound, and efpecially the leaf; rent, on that part of 
this fpecies proves often mortal. I do not mean to ques¬ 
tion the peffibility of what hath been repeatedly faid of 

an 


gres de cettc reprodufiion, qui s’opcre enpeu de jours, font difficiks a faifir et a- 
fuivre, elle eft fi parfaite qifil n’y a aucxm bourrelet. La couleur, la grofleur, et 
la forme font les memes. Lorfque l’a neurone a les membres coupes, elle ne laiffe 
pas de marcher: ce qui prouve que fi, comrae on la cm, il y a communication 
entre les membres et les nrufcles creux, elle pent etre interceptee fans que les 
mouvemens en fbient fenfiblement genes, Ces membres fervent bien a Fanemone 
a fe trainer, lorfqif elle %ft retournee ou renverfee ; mars ils ne Jui fervent pas de 
jambes pour marcher ferine, comme on Fa pretendu, et comme le reprefentent 
des figures mal deffinees, J’ai fait de grandes inciliom a des anemones qui 
etoient en mer; elks Fe font cicatrifdes* mais j ? dpargnoi$ la fesfe; car les bleffurcs 
confiderabies y font fan vent inoftdles dans cette efpece, fur tout les deebiremens. 
Ce qu’on a dit et repete d’une sitgmme, qui fit potrvaiitTTndik une moule, Favoit 
» fait 
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mony, whic 

h not being abb 

allowed, forced it out through 

ifcle iti'elf at 

■imb UtWlbj c*ilCi f-ic 


alter perfectly cicatrize 


to void a ntr.rLLc it 
a rent it made with 
tub rent vz- icon 

i’ r•. __i../i; .s 


But a love cf the mar 
too plainly appears throughout the whole narration, and 
the inferences drawn from the fact give room to fhipect, 
that little attention had been paid to the concomitant cir- 
cumitances. Wounds of this nature often occaiion a dis¬ 


order in the interior part of the anemony, the progrefs 
of which foon brings on its total dissolution. Of all the 
kinds of fea-anemonies I Should prefer this for the table; 
being boiled fome time in fea-water they acquire a firm 
and palatable confluence, and may then be eaten with 
any kind of Sauce. They are of an inviting appearance, 
of a light Shivering texture, and of a foft white and reddiSh 
hue. Their fmell is not unlike that of a warm crab or 
lobfter. I have feen Some of the young of this Species, 
but have been able to make no difcovery concerning 
their mode of propagation. A de- 


fait forth* en faifant avec cette monk une decliirure a fabafe, laquelle s’etoit cica- 
trifee pen apres, if eft pas impoilihle: mais Faro our du jmerralkux sV.ppercck.dans. 
la maniere de rzpporter le fait, et Its confeanences qu’on en tire font voir gn’oa- 
avoir pen obierve avant et apres. C-cs fortes de playes iaiUent iouvent dans Tie 
terieur une maladie doat k progres fait pirir Fanemone. De toates Its , efpeces 
dkafimones de mer, eelle-ci m'a para devoir marker la preference pour la table. 
Lcrfqrfo-i les a fait houiliir an pen longtemps dans Fean de mer, ann euklks 
foient bien cukes et iin pen fermes, et qu’on les fert pour naargcr a quelle fautfe 
on |uge apropos, dies ontun air ragout ant, une conliftence iegCre et trembl&nte, 
une couleur douce melee de blanc et cPun rouge agreable, et une odeur d*ierevUk 
on ao-.res cancres encore ©hands. Je nteirienpu decouvrir fur la gencnaiioe.de, 
eetcedpece: i’ai vu feulcmcnt de jcuxiesiniUvidus# , . , , - tl , ■ 

t« 
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A detail of my former observations' and experi¬ 
ments would be here an ufelefs repetition: I Shall 
therefore only obferve, that the femi-anemonies of the 
third Species have fo entirely recovered the-parts they 
had been deprived of, whether the Superior or the bails, 
that no manner of difference could be perceived. 
Some of the men of learning, whom my firft difco- 
veries brought to my ftudy, imagined that the bafis 
was the molt effential part of the animal, and that the 
mouth and limbs were to be coniidered only as extre¬ 
mities. I was myfelf inclined to adopt that notion, feeing 
that in all the fpecies abovementioned, the bails ever 
gave the greateft marks of fenilbility, that the inteftines 
are iltuated in that region, Sec. but -who, on feeing 
the upper part of an anemony producing a new bails 
perfectly Similar to that which had been fevered from it, 
will any longer maintain fuch an opinion ? During 
the great equinoxial tides, in places from whence the fea 

feldom 


Le detail denies obfeiVationS etde mes premieres experiences feroit id une 
repetition inutile : il fftffifa del 1 dire, que les moities d’aneuiones de la g em ® efpece 
ont repouffe ft parfaitemerit 6ula bafe d\i la pairtie fuperieure qui leur manquoit, 
qii’il eft pas poffible* : de’s’en appercevoir. Parmi les favkns que: 'mes premieres de- 
couvertes attiroient a mod cabinet, il s’en troiiva qui erurent que ce'quidobftitue 
effentieilement Familial etoitdaris la bale, et que les membres et Iabouclie devoient 
«i etre regardes comme les dxtreitfi tes. j’eto is moi meme tente de le crbive*, d*autant 
que la bafe m’a toujours para plus Snffble daM routes les efpeces, et que c*eft dans 
cette- region. font conten&s les dhteftiiis* &c. mais-quelib ■ apparent de refter 
dans cette perfuafton, loriqffon voibla pirtie‘fopdrieure reformer : une bafe tout a 
fait femblable a cette qui a etc retranchee ? ; Pendant les grandes m'ers d’equinoxe, 
■■ ' aux 
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feldom recedes, I faw feveral of thefe animals which had 
been cut through the middle, perhaps by fome crab, by 
the hidden coliificn of pebbles, or by fome other means, 
which though not unnatural, we may yet not be able to 
account for. They loon began to recover. I flioukl have 
taken them for a new fpecies, had not my former expe¬ 
riments pointed out to me the gradual reproduction with 
which nature, no lefs various than impenetrable in her 
refources, kindly indulges them. Are not the accidents 
which happen to birds, quadrupeds, and even to man, 
frequently followed by effects, which feem intended to 
convince us, that we lay too great a ftrefs on the refources 
of art, and truft lefs than we ought to do to nature ? 
Although I could never yet arrive at any certain know¬ 
ledge concerning the generation of this fpecies, I fufpect 
that it is different from that of the others. Several 
of my fpecimens have fuddenly let fall to the bottom 

of 


aux lieux d’ou la mer fe retire raremcnt, j’ai appergu pluSeurs de ces animaux 
qui avoient ete coupes par la moitie do corps 3 peut-etre par qnelque cancre, par le 
choc fubit de quelque caillou, on par quelque autre moyen meme nature! quc 
nous ne pouvons pas prevoir j ils commen^oient a fe retablir. Je les aurols pris 
pour line efpece differente, fi les experiences que j’avois tentees auparavant ne 
m’avoient fait connoitre le retablhTetnent gradue que leur accorde la: nature, dont 
les resources font d’autant plus inconmies qu ? elles font fans nombre. Ne voit-on 
pas de temps en temps, a Foccafion des aceidens qui arrivent aux oifeaux, aux qua- 
drapedes, ct a Fhomrne memo, des effets qui femblent defiines a nous con- 
vaincre, que nouscomptons trop fur les reffources de Part, et trop pen fur celles de 
la nature* Quoiqueje n’aye eu aucun edairdffement fur la generation de cette 
efpece, je foup^onne qu’elle eft difierente des autr-es. PluSeurs ind) vidus outjette 

tout 
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of the veilel in which they were kept, a flimy fiibfiance,- 
nearly of the colour of their bodies, perhaps fomewhat 
yellower, which, in the microfcope, appeared to confifl: 
of a great number of globular particles, pretty much re- 
fembling the fpawn of filli. 

The firft anemonies I procured of the fourth fpecies, 
had probably been brought near the coaft by fhhermen, 
for they generally keep in deep water where they are 
found adhering to oyiler-fhells. I caufed feveral to he 
brought into my ftudy, where being put into fea-water 
they foon expanded. The largeft, which opened firft, 
puzzled me not a little. I could difcovet* no balls, but 
only faw limbs projecting on every fide. I flattered my- 
felf that a greater expanfion would clear up the diffi¬ 
culty; on the contrary it only added to it. The others 
opened, and appeared in a fhape much more fimi- 
lar to that which I expected. I faw a balls, a body, a 
: ■ - great 


tout a coup au fond du 1 vafe ou je* les confervois une efpece de limon, de la couleur 
de leur corps, ou xm pen plus jaunatre* lequel examine au microfcope paroit 
forme d’une tres grande quantite de globules qui auroient aflTez Fair d’un fray. 

Les premieres anemones de la quatrieme efpece que je trouvai avoient vrai- 
femblablement ete apportees au bord de lamer par les pecheurs: car dies fe tiennent 
au large, et font attachees fur les hnitres. J’en fis apporter plufieurs a mon cabinet 
et les 'ayaat mifes dans l’eau de mer, elles s’ouvrirent. La plus grofle, qui 
s’ouvrit !a premiere, me donna bien de la tahlature* Je ne favois ou en pouvoit 
etre la bale, apperce.v&nt des membres detous cotes; j’attendois a etre inftruit par 
mi plus, grand epanouiffement: mais plus il avantjoit moinsje yoyois clair. Les 
autres iridividus et fe preienterem fous une forme plus approchante de 

celle que j’attendois, 1 ’ Je vis une faafe, un corps > unegrande quantity de membres 

tret 
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great number of {lender limbs, the affemblage of which 
formed, at firft, different kinds cf tufts, and afterwards 
various fine plumes of a vhitifh. hue inclining to car¬ 
nation. I returned to my nrib ipecimen, which now ap¬ 
peared to confiii of two animals joined at the balls. I 
became very felicitous to unravel the myifery of this lin¬ 
gular union. At length I perceived, that this was a 
monffer of its kind, confiding of three different ani¬ 
mals blended into one. It periilied twelve days after 1 
had received it. Its internal ftructure, thou eh in great 
confufion, was yet an interefting object to thofe who are 
acquainted with that part of this animal, and -who have 
a tafte for comparative anatomy. It appeared in fucli 
diforder that I can icarceiy conceive how it was pofiible 
for the creature to live in that condition-. The ibate of 
diffolution, which began foon after, and the impoffibi- 
lity of reprefenting every part at one view, prevented 
my taking a drawing of this remarkable in fide. Its 

mouths 


tres delies dont PalTeoablage formoit des efpeces de houpes, eafuite de beaux 
panaches, le tout biaac tirant tin pee fur la couleur de chair. Je retouraai a 
moo premier individu, qui me parut double, les bales etoient re-unies. Qoelie 
eft cettc union finguliere, me dlibk-je a mol raeme. Enfinje m’appercus que e'etoit 
nne anemone moaftrucufe, dans laqaelle trois indlvidus fembloient' etre eon- 
fondus* Douse jours apres, cette anemone a peri. Sa firufiure irtterieurc, quol- 
que tres confute, ne laiffoit pas d'etre iiUereffante a voir, pour quiconque con- 
noit celle de ces mmzux^ tt a da gout pour fanatomic comparer Elk etok 
clans 4m boulverftment fi grand qua 3V1 peine a compreadre, comment l’animal 
avoit vecu. II ne nfa pas ete poilble de deflmer cet laterieur a caufe de fetat 
de decompofition qui cominen^oit, dailleurs II falloit voir partis apres partly ce 
qu’il rfetoit pas aife de biea readre* Ses boudics de cote et d'&ufite etoieai fetea 
Vol. LXV* Ii ' 
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mouths on hither iide were regularly fhaped, but rather 
lefs thm. the ufual fize; and in the folds, formed by the 
bafes,feYeral limbs appeared, which feemed to belong to a 
third animal, incorporated in the two that were more ap^ 
parents The fequel will Ihew, that this is not the only 
peehliarity I have oblerved in this fpecies, which by its 
manner, of propagating feems particularly calculated for 
producing monfters. The anemonies of this kind are 
.commonly found adhering to the convex fhells of oyf- 
ters x ;they. abound in the road of Havre.de Grace, fo that 
Ihad no difficulty in procuring whatever numberl chofe., 
■A vifcofe matter, like that which is feen on fiffi newly 
oaughtjiiTues from; them. I.hav§ opened between two or 
ffiree. hundred of a large fize, but I never found in any of 
tjiem (either whole or .parts, of animals; and yet as often 
■MI Offered them apiece of ovfter or mufcle, they would 
CwallQVflt- The large anemonies of this fpecies are gene- 
^Ipffir^oundedffiyamultitude of fmall and middle-fized 

ones. 


feuleraent un pen petites. Dans les daplicatures que fornnaiept les bafes-on 
• ippercfeyoiE-des membixs qui paroiffoient appartenir. a un troifieitie inc]ivkl.u con- 
fondu■d ans -les deux plus apparens. On verra parda jujte que ce n’.eft pas la feule 
.fingulariteque ro’ait offene cette efpece, qui paroit tres.pvopre, par fa raanieve.de 
feperpetuer, a donner des .produ&ions mqnftr-ueufes. Q’eft <ordinai.re.ment fur 
1 ’ecaille,la plus xonvexe des.buitres que ces anemones ie trouveot-altachees: il y 
cn a.dans Ic«sdes du Havre une. quantise prpdigicufe;. il ne m’a done pas ete dif¬ 
ficile de mien procurer. . fLlles. rendent une rnatiere. vi fqueufe eoinme, ceils du 
paifipn nwmdlement pecbe... Quaiquej’en aye ouvert de.d.euxi ^ois.qeiisfort: 
groflesfje .-n’ai. jamais, flrouve dedans, auqun animal oa.pQrtjiqa j4mais 

lorfque jagfeatg ' d»: morceaux. d’huitres .puge. papules,, (dies les ont 

svalesrj <*«i .cette efgfcp.qa eg ypij;.-ordinairement 

a une 
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•ones, which -form very pleafing groups (fee*the figure, 

■ tab . Vi.).. In fearching into the myftery of this numerous 
progeny, I obferved that the bafes of iorne of there fmall 
anemonies were not perfectly round, and that in others 
they'mutually-adhered one to another: nor was'this 
• communication nothing more than apparent; for when¬ 
ever I (lightly Touched with a pointed inftrument, the 
bails between two-connected anemonies, tliey both con¬ 
tracted at the' fame time. I alfo. obferved,. that this 
common bails diftended itfelf gradually near the mid¬ 
dle, where it affirmed the appearance of a net, which 
hurfting at length, left every fmall anemony to. live 
by itfelf. I moreover perceived, that there iffiies out 
of the body of the anemonies of this fpecies, through 
little pores, and alfo out of their mouths, a confide- 
rahle number of round, foft, limber threads, of the 
thicknefs of a horfe-hair, and of the colour of the ani¬ 
mal. On viewing them through a lens, I obferved. a 

great 

une multitude cle petites et de moyennes qui ferment de tres jolisgroupes (voyez 
la- pianclie). En recherchant tout ce qui pouvoit me devoiler le' miftera de 
cette nombreufe progemture,je rem&rqu&i, qu*i! y avoir eertaioes petites anemones 
dont la bafe n'etoit point ronde, et d’aotres unies entr’ dies par Ja Bale. 'La 
communication n’etoit pas feulement apparente: -car lorfque je toucbois legere- 
ment avec ■uhe points fine la bafe entre les deux petites anemones, elles fe ter- 
moicht m meme temps; je remarquai de plns,que cette bafe commune s’elargiffoit 
peu a pen par le milieu, et j deveooit comme un filet,- et qrfenfin.clle s’y rompoit, 
ce qui procufc a e 4 aque ; petite anemone la faculte de vkre en pardculier. Jpobfer- 
yai encore qu’il fort in corps dies anemones de cette efpece, par: de petits trous, et de 
leur bouclre, tin nombre confiderable de cordons roods, moils, delies,.delagrofleur 
tl’ua crin, et de la couleur de Fanimal: je les examinai.ik' kmpej $mmmt 

I i 2 5 per 
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gvb'Lt refemBIanccI- between them and' the fpermatic vef- 
fels of men, when.Gripped of their outward fheath. 
Through a common microfcope I law fibres in them 
which crofled each other in every direction: and by 
means-of a fiolar microfcope, which magnified them to 
a diameter of five inches, they appeared of a very clafe 
texture, which, when decompofed, feemed to confifi 
of an infinite- number of veflels, eroding each other 
in almoft every directionbut farthest extended length- 
wife. A liquor feemed to circulate in the largefbof thefe 
veflels, which, where they meet, form kinds of gang¬ 
lions like the optic nerves in man. Such an organiza¬ 
tion cannot furely but be intended for valuable purpofes. 
Is it not probable,, that thefe threads contain certain 
knots, bulbs, knobs, or buds, which, open in time, and 
cleaving to the bodies on which thofe threads are ex¬ 
tended, produce final! anemonies, which at firft commu- 
micate one with another, but afterwards feparate by a con- - 

tradion^ 


a gen pres figures coaime les vaifeaux fpermatiques clans I’hatnme depouilles de 
4 pur game. j*y voyois au microfcope fimple des* fibres croiiees en tout fens, et 
an microfcope fokire appercues fous no diametre dc cinq pouces, on voyoit un tiflu 
ferre, qui vena at a fe decompofer laifibit appercevoir une quantite immesife de 
vaiffeaux croifes preique en tout fens, et qni cependant sVtendoient ■ plus fur la 
longueur. Une liqueur: paroit circuler dans les plus gras, quien fe rencontrant 
^prment d§3 efpeces.de ganglions comme les nerfs optiques dans fhomme, Unc 
telle orgamfation. eft fans doute deftinee a des tifages precieux* N*y anroit-il 
point .dans ces cordons certains, noeuds, bulbes, boutons* oeuilletons, qni venant 
a s’ouvrir et i skttac&er fur les corps ou ils font etendus, y formeroient autant de 
petites anemones. qui dkbord comnmniqueroient Tune a 1 ’autrc, etfe fepareroient 
v r ’' en 
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traction, as I Have myfelf obferved in fome of them. 
This I concluded from my having never found any’ 
young ones in the great number of anemoijies I.Have, 
opened; at the fame time that I Have feen prodigious 
quantities, of a very ifnall fize, adhering to eyitenfiiqllsu 
This, however, amounted to no more than a conjecture;, 
which, not being confirmed by fubfequent obiervatioiis,! 
might Have been tempted to conclude from analogy, that 
(as in the cafe of .the firit fpecies) the young ones are 
brought forth, ready formed, through the mouth, at cer¬ 
tain feafons in which I have not yet opened any of theia 
anemonies, Analogy is too frequently mifapplied, and in 
this inftance it would have led me into error. A know¬ 
ledge of. the operations of nature is to be acquired -by 
clofe inflection, not by loofe conjectures. From a feries- 
of obfervations, which to avoid prolixity I fhall not here 
repeat, I have learnt, among other Angularities, that • 
thefe animals having their bafes irregularly di{fenced, 
and their extremities clofely adhering to fome hard body, 

commonlv 


cnluite par etrangbanent, cosnme j ? cn aLvu; Je raiionneis ainS, .xvayant.a^uvp^ 
aucuns petits duns Its anemones que j*avois ouvcrtes, tandis -que feu yoyqkpra- j 
digieuiement'Ct de txh petites far les liuitres. Cc n’etoit done qu’yne conjee— # 
tore qui ? ne fe rtalifant, pas* aorok pumekifTer penier par analogk.qoe ? ,ccrome 
dans la.prauiere*efpece* .lespetm naifibxeftt k bouelic* dansxeiy, 

taines failbos oijea’ayob -par ouvert.de ccs mtmom®* . -jCette aa^qgie j; doi>tpq : 1 
abate it ibuvcnt* mkurok troinpfe*, XLfanJ; voir,. ct non ,pas devkcr-Jes- opera¬ 
tions de la nature,. Desfuites dVnfervations, qqeje ncjxuis rapo-rfer id fans pro* 
Incites ixdcmt appris entr’antres fingularites, que cos anbnaux ayanr k b|fe kega|^i 
jnent etendue-et forttmrar auaeaee-par les ■ extj-&ntiies fw ; , 
, " qat. 
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commonly, an oyfter flieU; they, by fuddenly fkrinking, 
leave upon that body fome fmall portions of the rim 
of their. bafes, in fize inferior, to a. lentil. Thefe. lit¬ 
tle fhtods have, at fir ft, no determined figure; but-gra** 
-dually affume.the rounded fhape of a drop of tallow: at 
length, in the fpace. of two or three months a hole ap¬ 
pears in the middle, which forms the mouth. An in¬ 
ternal. organization, dilatations and contractions, fenfi- 
bility, and. other gradual improvements, foon after prove 
them- tO'be .animals fimilar to thofe to which-they owe 
•their origin. It rhight be imagined, that fome time muft 
elapfe before they can grow to a circumference of two 
■feet. _ I have not been able to follow them to that degree 
of increaie ; but 1 have feen them in my houfe, where 
•they are far from being fo favourably fituated as in the 
lea, growing to a fize large enough to convince perfbns of 
-ever io little obfervation, that they belong to the fpecies 
■jO,f the. large anemonies. The fame Hired often produces 

feveral 


unegrofle huitre, ils fe retirent fur eux memes, etlaiffent par ce moyen fur cc 
corps uneon plufieurs petites portions du bord de ieur bale, mollis groffes qu’une 
lentille. Ces petits lambeaux paroiffent d’abord informes, ils s’arrondiflTent peu 
a pen en gome de fuif; eirfin dans i’efpace de deux a trois mois, on y obferve un 
trou dans ie milieu, c’eft la bouche; .une organifation interieure, des dilatations, 
des contra&ions, la fenfibiiite, et autres progres fucceffifs, qui m fete tune ane¬ 
mone femblable sl-cdlle dortt ils tirent leur origine. II paroit qu’avaftt d’avoir 
acquis deux pieds de circumference, cela -doit etre long. ■ Je rfax pmld*'foiyre jtif- 
qrfa ce terme: maisje les ai vues chez moi ou dies ne foM pas dans des circoii- 
fiances, femblables a cfeUes de4&*tner, devenir afiez grandes pour queues gens les 
plus groffiers pufignt les^ reconnoitre .pour 1 appartenir mx grandes anemones, - Son- 
•<' ‘ Tent 
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feveral final! ■ariemonies, which, at firft adhere together; 
and in time are feparated by the little contraction I Lave 
already mentioned; but .if they happen to remain con¬ 
nected; they then produce lingular forms and often 
monlters. Befides the anemony abovementioned, the 
old one of this fpecies, which hath particularly unra¬ 
velled this myftery to me, was formed in the fhape of a 
Yj having two perfect bodies, whereof the bafcs. both 
perforated, adhered and communicated to the fame trunk; 
of which I convinced myfelf by obferving the food which 
defcerided into the main trank: neither did thefe'two 
anemonies,. thus connected, ever appear to me to have 
different inclinations, as is the cafe with - thole that are 
once feparated. • Is it not reafonahle therefore to fuppoie, 
that in this ftate of union, every want was common, and 
each had its feparate defire.of iatisfying it; and that, to 
keep up the habitual exercife of the animal functions in. 
each, both were upon all occasions prompted to the per¬ 
formance- 

vent piufours petites anemones fe dcvelopent duinune IsmLeaiq do forte qu’tiles 
font adkerentes cntr* dies. Pen a pcu iL $~y forme* comme je Fai fait connoitre, 
nn petit etranglement qui Ies Spare., Qpelqnefois nuili dies re dent miles: alors 
II en re mite des iinguiarites, ou rise der monfirss* * ■ Outre cdui que j’al rite* „ 
ranemone mere de cette efpece ? qui nda devdle plus particulierement le fecret, 
etoit formee comine on Y* e’eft a direqu’clle-ayok deux coips parfalts dont Ics 
bafes (dependantpercees) violentadherentes hum meme tige, a laquelle ilscom- 
muniquoientj ce dont je me faxs a£Tore» en obfervantla nourriture qui defcendoir 
jnfques dans le gras trone : auffi ces deux anemones ainfi reunies ne m’cnt-ellcy 
jamais para avoir deux voiontes com me celles qui ne le font pas. Giiaque ane¬ 
mone n*avoit-elIc done point dans celle-ci ^inclination particuliere a fatisfaire an 
beioincommnn? n^ctoit-elle. point follicitee a fairs fes fonSions pour en entre- 

tcnlx 
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foVmahce 5’f4Iie' fail&& fmsfHan at' the fame time ? It is to 
he prefmne'd, that twolimilar united quadrupeds would 
vie with each other in taking the neceffary nourifhment, 
in order tiierebwto fatisfy the particular need, which each 
would have, of keeping up the habit of deglutition, and 
the dependant functions. (Vide tab.vi.) 

In order to imitate the effects of nature, 1 clipped fe¬ 
ver al final! pieces from the rim of the bafes of anemo- 
nies'of this fpecies, and preferred them. Some of them 
became fmall anemonies, iimilar to thofe that had been 
torn off of their own accord; but many perifhed without 
producing any thing. May we not conclude from this 
experiment, that the prolific pieces contained a fmall 
bulb intended to become a new anemonv, and to be foon 
after torn off by the mother; and that thofe which pe¬ 
rifhed, either contained none of thofe bulbs, or fuch as 
were not fufficiently formed to thrive and grow after a 

violent 


fenir Fufiigc r II femblc que deux quadrupedes reunis et parfaitement egaux, 
c hcrcheroient tons deux a manger, peut-etre a Fenvi I’un de Pautre, pour fatisfaire 
au be.Ibin particuliera chacun d’entretenir Pufage de la deglutition, de tout ce qui 
«cn depend, et de cc'qui la fuit immediatemem (voyez la fig*). 

Pour aller au devant des erFets naturals, j’ai coupe des petits niorccaux des 
bords de la bafe des anemones de cette efpece, et je les ai conferves; plufieurs font 
devenus de petkes anemones, comme celles qui etoient provenues des arrachemens 
que s’etoient faits les anemones, et un grand nombre a peri fans prodmre. Ne 
..pourroit-on pas penfer d’apres cette experience, que ceux de ces morceaux qui one 
produit t enfermolent un petit bulbe prop re a devenir anemone, et' deftine a etre 
bientot detache par la et qtf&u contraxre les parties qui out peri ifen con- 

tcnalentpas, oil rfebrenltrmdidnt que cle trop pen formes pour fe developer apres 
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violent amputation ? I the rather incline to this opinion) 
having obferved, th at among the pieces I had cut off, thofe 
particularly fucceeded which appeared interiorly replete 
and of a certain thicknefs. If fo, this conjecture may 
poffiblv lead us to another. It is well known that the 
frefh 'water polypi increate by lection, and that being wat 
into feveral pieces, each of theie pieces becc-im s an annual 
fimilarto the original one. Thus a polypus being divided 
in a, 4, 8, r 6, or more parts, each of thefe parts probably 
contains a bulb capable of becoming another polypus. In 
the courfe of my experiments, the fmall pieces I cut off 
from the bafes and robes of the anemonies did not exceed 
the 5 o o th part of the animal; it is not therefore to be won¬ 
dered, if many of them did not prove prolific; they pro¬ 
bably contained none of the fertile bulbs. The repro¬ 
duction of the polypus by fection will then no longer be 
attributed to any of its rude and ihapelefs parts; but rather 

to 


line fe&ion violente. Je this pone a le croire, parce qu’en. coupantces morceaux, 
ceux ou je voyois uoe certaine epaiffcur, un certain arrondiiTement ixiteritur, 
font ceux qui rn’ont para reuiftr. S’ii en eft ainfi, cette conje&ure pourroit pent-etre 
nous conduire a une autre. On fait que les polipes d’eau douce le multiplient 
par la fed&ion, et qu'un tel polipe etant coupe en plufieurs morceaux, chaque mory 
ceau deviexit un animal femblable an premier. On coupe pour cet offer un polipe 
en 4, 8, 16 parties et plus* cliacun des ces morceaux eft la i6 CKe partie de 1’arft- 
mai, ii fe pent que dans chaque x6 enje partie il fe trouve un petite bulbe diipoCe 
a devenir un polipe. Dans mes experiences, en coupant cle petits morceaux du 
bord de la bale et de la robe de mes anemones, je ne coupois pas la $oo tlcsie partie 
de f animal: on ne doit done pas s*etonncr, ft beaucoup.de ces petits morceaux uc 
, produiient rien; ils ne eantiennent peut-etre pas de bulbe* Alors la reproduflUon 
4 u polipe par fa partie ne paroitrok plus due a. une portion informs | rnais i uoe 
You LXV. K k * panic 
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to parts that are organized in-a-particular manner, to eggs, 
or perhaps to fomething more than eggs. The lingular 
•oropag-ation of feveral kinds of this animal feems to fa- 
pour this conjecture. In fo minute an object as the frefn- 
water polypus, much is eafily overlooked; but in tliefea- 
anemonies, although we are far from feeing every thing, 
yet it is poffible, even without the affiitance of glalies, 
to difcern a great deal which mult efcape us in the moil 
diligent examination of the other animal. Although I 
fpeak this from experience, I do not pretend that our 
ideas concerning reproduction, and efpecially the repro¬ 
duction of parts, fhould be confined to what is here af- 
ferted. It is known that every part of a living animal, 
See. hath an organization far furpaffing any idea we can 
form of it; that its leaft particles are Hill organized; and 
there is no faying how far this may extend. In feeds, 
Sec. this organization admits of an aftonifliing degree of 

expaniion, 


par tie plus particulierement organifee, a nn oeuf, ou raeme a quelquc cliofe de 
plus qu’un oeuf. La propagation finguliere de phftieurs cfpeces de polipcs fembie 
favorifer cette conjefiure* Les polipes d’eau douce font fi petits qu’il eft facile 
de ne pas tout appercevoir. Dans les anemones de mer, quoiqu’on foit fort eloigne 
de tout voir. on peut cependant, mime fans le fecours de la loupe, remarquer 
bien ties chofes quiechappent dans l’obfervation du polipe d’e&u douce. Quoiqiie 
je park ici d’apres Pexperience,jc ne diffimulerai pas, qu’on ne* doit point y reftrein- 
dre’fes idees a Fegard de la reprodia&ion et furtout de la reproduftion departies. 
On fait que toutes les parties d’un etre vivant, he, ont, une organifation qui fur- 
palfe iaftnimeixt Pidee que, nous pouvons nous en faire; que fes moindres particules 
jfent encore organises quoiqu’mfmiment petites; on ne fait 1 pas oieme jufquVu 
eela peut after: cette organifation permet dms les graines, he, des develope- 
* ■' ■ ' mens 



a doth not always take place in other 


cafes; but yet often operates when we are the leaft awar< 
of it. Far then tram 
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n fuifering ourfelves to be furprized 
we fhould in feme meaiure 
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pewt tucin; we fliould be conftantly upon the watch 
for them, and take pains to be apprized of them, 
ftudy to turn them to the benefit of mankind. Pr 
ticners in forgery know h&w often they have 1 
prized by unexpected events. - Such events, wh 
manly are only the objects of unavailing wonder, would 
perhaos be lei's nnorofitable, if they were oautiouilv ob- 
ierved and correctly deicribed by perions of knowledge, 
lets fond of the marvellous than friends to truth. Lob- 
iters are feen to produce new legs when deprived , of 
their old ones; but not exactly at the places where they 
had been cut off. Their manner of growing is much 
like to that of our teeth, the interior part and very ori¬ 
gin of the claw producing a final! one. See. and this re¬ 
production feems not to take place when the iobfter 


mens efune grandeur etonxiante, qui rfont pas toojemrs lien allien r$; mats qui ope- 
rent cu'elqiiefois an moment exfon sV attend le meins. Loin done cle it laiffer for- 


prencre par des tt 

attendf a les fai-fir* a les ccnnoitre, et a en prodter. Ccux quLs’occopent de fart cle 
goerir favent combitn iisr ont ete forpris par des e fiefs inattendos. Ces edits, dent 
on (e contents le plus foil vent de parler avec etonnement, ne Ifcroient peut-etre pas 
Her!les, 11 obferves avec attention par des gens inftruits, et auffi pen avkies da 
mcrveUleitx cpf amis de la verite, ils etoient decrits avec preetficn. Les pleas 
ties eereviiTes repo client ; ma r s ils ne repoufFent pas immediatement de la panic 
connee; ils po alien t a pen pels comme nos dents, cLit-a dirt erne de Flmerieur %t 
vrrs forigine do pison cn voit poaffer mi petit, &c. et celts reproduction ne 


finguliers, on devroit en quelqne forte ks attendee, et etre trh 
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Is deprived of the phalanx next to the body. There 
are worms which- are known to multiply by feCtion; 
although their fmallnefs, which renders it very diffi¬ 
cult to examine them, and the fimilarity they bear to 
other worms, whofe reproduction we know to be im¬ 
perfect, may furnifh fome grounds to doubt, whether 
this reproduction be fo com pleat as hath been ima¬ 
gined, There is alio a reproduction in the tails of li¬ 
zards which cannot well be accounted for. There are 
experienced nat-uralifcs who ftill make a doubt of the 
multiplication of the polypi by feCtion; and others who 
abfolutely deny it, pretending that what hath been ta¬ 
ken for a iingle animal may as probably be a fheath, 
the common work, and habitation of a multitude of 
fmall- infeCts. For my part, far from doubting the poffi- 
bility of fuch multiplications, of which I have feen po- 
fitive-inftances in the fea-anemonies, I am not for hav¬ 
ing recourfe to the particular fuppofition of any kind of 
eggs for explaining it. I believe indeed, that propagation 

! iS 

paroit pas avoir lieu, Iorfque la phalange la plus proche du corps de I’ecrevifTe a 
etc enlevee. Certains, vers fe multiplient par la feftion; on doutera peut-etre que 
cette multiplication foit auffi complette qu’elle a paru l’etre* parce qu’on n*y voii 
pas ii bien a caufe de leur petitefle, et de Fanalogie qu’ils peuvent avoir avec 
dlautres vers dont la reprodu&ion eft imparfaite. On volt de rnenie une repro¬ 
duction qui IfsifTe quel que chofe a defirer dans la queue du Iezard, II fe trouve 
encore des favans qui fuipendent leur jugement fur la multiplication du polipe 
par la feftion ; cFautres la nient abfolument. 11s croyent que ce^qu’on a’pris 
pour un individu pourroit efre un.fourreau, ouvrage et logement de certains pctits 
infedfces. Loin de douter dp la poffibilite de ces multiplications* dont j’ai des 
examples decififs dans les anemones de mer* je ne les affujettis pas rheme a des' 
efpeces tFoeufs; je crois feulement que c’eft la vove la plus ordinaire; et les re- 

produftions 
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Is moft usually carried on by eggs. But the reproduction 
of very confiderable and the moft eftentlal parts, of my 


fea-aneinonies convinces me, that there 
beyond any thing vre can imagine, vrhic 
the regular eitablilhecl courle of things. 


are.wonders rar 
ii make a part of 
The lections- of 


the fea-anemonies of this fpecies differ in nothing from 
thole of the former, except that I never yet obierved an 
tipper half producing a new balls; the contrary never yet 
failed. The firft ablervation of any note, was made on 
the 16th of June 17 7 3, in the prefence of feven furgeons 
whom the lingular phsencmena of reproduction had in¬ 
duced to viiitmyftudy.' The animals of this fpecies being 
very large, I only operated upon young ones, and on that 
day cut one that was not thicker than a goofe-quill. On 
the 30th the upper, part was perfectly xeftored, and the 
fold which is feen near the tipper extremity of the body 
of this fpecies, appeared exactly like that I liad cut o££ 

By 


productions de parties effentidles et trts considerables de me? anemones de mer 
irf oblige nt a croire, que ks merveilles, qui font partie de Ford re ctabli, vont en¬ 
core plus loin que notre imagination, Les feftions operces fur cette'elpecerd a ane- 
mones de mer 4 out donne a pen prts les memes re fu! tats qukux autres, ceil-a dire, 
que coupees par la moitie du corps, dies out repouife erne partie fhperieure: cepen- 
cJant je xfai point encore obterm de bade aux parties fcperieures que Jen avois 
privees* La premiere operation notable fe lit le 16 Join 17735 en p-Lenee de 
fept chirugiens que les pbenomenes de la reproduftion aYoicnt attires z mon cab-net* 
Coinme cette eipece eft fort groffe, je if avois opere que de jeunes indi vidus; cel ids 
que je coapai alors nktoit meme que de la groffeur cPune plume i ecrire. Le 33 
la partie fcperiaire etoit totalement reproduce, et le pit qu\m voit vers fextre* 
mite fuperieure du corps dans cette etpece paroiiloit exa&ement comme celui qu» 

jpavois retranche, JL’exerclce m’ayant rendu plus adroit, je fuss parvenu a cooped 
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‘Bv practice I arrived at fuch dexterity as to cut in two, at 
one fnip of the drears, in a very ftraight line, an animal 
of this fpecies as thick as my arm. This was performed 
on the i Stir cf October: before the end of the month 
new limbs appeared, of which the large ones, within the 
-tufts, iliot forth long before the others. On the 10th of 
December the animal began to eat, though its mouth was 
Icarcelv formed. The upper part was dill alive. I tied a 
fixing round fame of thefe anemonies whiift they were 
confiderably extended length-ways, and pulled the noofe 
very tight. They had the dexterity to free themfelves in 
a few hours of this troublefome ligament, by gradually 
withdrawing their upper extremity: then on meafuring 
the noofe I found it not quite fix lines in diameter. This 
fpecies is good to eat. 

Among the fea-anemonies brought me by my fifher- 
men,I have feme reafon to think that I have difcovered a 
fifth fpecies, which feems to relide only in places from 
whence the fea feklom recedes. They appeared to me to- 

be 


cPim fcul coup de cifcaux et bien droit un de ces animaux gros com me Is bras* 
C’etoit le 18 Oftobre; avant la tin du mo is il reparut de nouveanx membrcs. Les 
gros qui font on dedans des panaches pnroiffent Iongtcmps avant les autre s. La 
bench e a peine formce le 10 de Decern bre Fanimal a mange. La part I e fupe™ 
rienr'e vivoit encore. J’ai lie de ces anemones groffes com me le bras, lorlquellcs 
ctoient fort allongces, et je les ai ferrecs fortement; dies out en Tadreffe de fe 
degager en pen d’heures d’un lien anffi incommode en depaffant pen a pen lenr partis 
fuperieure. Alors j’ai -.me fare le diametre du noend; 11 n’avoit pas fix lignes. 
Cette efpece cib bonne a manger. 

Entre les anemones de mer quem’ont apporte mes pecheurs* je crois en avoir 
decouvert nne cinqmeme efpece. Eile jparoit refider dans les lienx qne la mer ne* 
decouvre jamais* Snr ce qne j’en zi vn 3 elie eft petite comme la premiere, fes 
i ' ' membjtes 
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center to the circumference. The fpecimens I* have 
feen were white on the fuperior edge of the robe, of a 
golden yellow in the middle, inclining to a dufkier colour 
towards the bottom; that is to fay, the ground-colour o 
the robe changed gradually from white at the top to 
brown at the bottom, palling, by imperceptible tranfi- 
tions, through a fucceffion of yellow fhades, partaking 
more or lefs of the colour of gold. This whole robe 
was fpeckled with light crimfon fpots, and no rim ap¬ 
peared 


raembres font a pen pres fembkbles, elk ea a trois rangs ua pea confondus, Elle 
a cle la ieconde la forme et lesmamelons, et les cordons de Iz 4 ?ca ®, amis colores; 
Ja bouche eft ronde borclee tie petlts membres rougeatres; une feuie marque blanche 
fe trouve a cote de la bouehe, comas e on en veil dcux'dans la 3 eme efpece. Le milieu 
eat re la bouche etles membres eft Yerditre, avecdepetkes rayes de cooker d if’create, 
<jui vont du centre a la circonference* Les individus que jVs vus etcient bknes par 
le bord ftspsrieur de la robe, ePrni jaune core par le milieu, et s’obleurciunit vers 
le has, ckit-adire, cue par des nuances imperceptiblement fondues, pirn ou iiiolns 
dorks, le fond de la couloir de cette robe paiToit du blanc an bran* Touts 
cette robe kolt mouchetce dVn beau cra.oom didr, et ii rfy moir point ite 


Oh 
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peared at the bads. Thefe anemonies had been found 
on old volutes, called fpindle-ftiells (fucus brevis). Ano¬ 
ther fpecimen which was found adhering to an oyfter- 
iliell was of a darker colour; but its limbs bore fome re- 
femblance to the horns of cattle: they -were of a pale 
green, with circles of a fine dark brown, which had a very 
pleafing effedh Thefe limbs appeared, at firft fight, to 
tend towards the center, by the continuation of fome 
femi-circles which gradually diminifhed. 

I have faid little concerning the mechanifm by 
which thefe animals perform their different func¬ 
tions, not thinking my fell' fufficiently acquainted 
With it to fatisfy even the moft chaftifed curiofity. 
I leave to others the cultivation of this field, -where 
the genius of fyftem may find an ample range. 
As in phyfics the only real information is derived 
from a knowledge of fadts, I thought it my duty to 

confine 


foordure a la bale. Ces anemones etoient attachees fur tie vieux coquillages a 
volute, qu’on nomine fufeaux (fucus brevis). Un autre individu peche depuis, 
attache lur une huitre, avoit la robe cl’une couleur obfcurc, mais les membres 
paroiffoient com me certaines comes dc boeuf de couleur douce, d’un blanc ver- 
•datre, avec des cercles d’uxi beau bran noli* qui produifoient mi tres bel effete 
■Ces membres fembloient an premier coup d’oeil prolonges vers le centre, par la 
■continuation de quelques demi cercles allant en diminuant* 

JP&i dit pen de chofe du mechanifme par lequel ehaque faculte, chaque fonc- 
lion s’opere dans les anemones de mer, ne pouvant me Hater d’en connoitre affez 
pour fatisfaire & la curiofite la mieux reglee. C’eft un champ ouvert a quiconquc 
voudra le cultiver, c’eft une carriere dans laquelle Pefprit de fyfteme pourra 
prendre fon effort. Comme en matiere de phyfique les connoiffances tirees des 
faits font les fellies qui nous eclairent, j s ai era devoir m’en tenir a la Ample expo- 

fition 
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confine myfelf to the bare expofition of thofe I have ob« 
ferved. Not that I am apprehenfive of being thought 
too prolix or tedious by thofe for whom I am writing: 
I know how much thev value everv truth, and everv new 


diicovery: but the habit of obfervation and experiment, 
produces circumipection and a quick ienfe of difficulty. 
Beildes, I find that the fyftem-mongers, though a nu¬ 
merous body, have been but uniucceisrul fince accurate 
obfervations are come into vogue. It is this circumipec¬ 
tion which prevents my proceeding inconfiderately from 
the faience of bodies to that of ideas. The fea-anemonies 
give evident marks of fenilbility; fhall I thence con¬ 
clude, that a foul animates them; or fiiall I grant that 
they are deprived of fenfation, although favoured with 
the organs of it ? I lhali draw no concluflon, neither do I 
think myfelf at liberty to amplify upon that fubject. 


My 


fitlon de ceux que j’ai eu lieu dVbierver. Ce n eft cependant ni la crainte de 
paroitre difflis, ni cede d’ennuier ceux pour lefquels j’eeris qui m’a retenu $ toutc 
veritcjeur eft chere, toute decouverte leur eft precieufe: mais Fhabitu.de de con- 
tempter et d’experimenter rend circonfpect, et fait appercevolr les difficultes-: 
dteijleurs les faifeurs de iyftemes 5 quoiquten grand nombre, ne font pas lien- 
reux depute qu’on obferve bien. Cette merne clrconfpefEon ne m*a paspermis dc 
puffer inconfideremcnt de la fcienee des corps dans celle des. idee$* Les anemones 
de mer me paroiflent donees de fenfations* ea conclurai-je qtftxn efprit les anime* 
on quelles font privees du fentiment dont dies oat les organes ? Je if en concloerai 
rien, et je crate memo men memoire pen fufceptible d*amp!ifications dans cette 
panic* 




fM 


Vou LXV* 




[ 240 ] 

My very earlieft obfervations Ihewed me that the 
fe^-anemonies feel and prognoiticate within doors the 
different changes of temperature in the atmofphere. I 
had not leifure at that time to form tables of their various 
indications; but I have fince done it. This faff, if ap¬ 
plied to praffi.ce, might be of ufe in the formation of a 
fea-barometer, an objeff of no fmall importance, which 
feveral ingenious men have hitherto endeavoured in vain 
to furnifh us with. I fhould prefer the anemonies of the 
third fpecies for this purpofe, their fenfation being very 
quick; they are alfo eafily procured, and may be kept 
without nourifhment. Five of them may be put in a 
glafs veffel, four inches wide and as many in depth, in 
which they will foon cleave to the angle formed by the 
fides and the bottom. The water muff be renewed every 
day,, and, as they do not require a great quantity of it, 
as much may be fetched from the lea (if they be kept on 
land)- as will fupply them for feveral days; its fettling, 

fome 


Les anemones tie mer reifentent cFavance, et annoncent dans 3e cabinet les- 
effcts de la temperature;- c’eft ce que j 7 ai cu lieu de remarquer des nies premieres 
obfervationsj’etois trap occupe alors pour en drafter,des tables: je Fax fait 
depuis. Ce fait mis en pratique pourra fuppleer le barometre. marin, dont 
plufieurs favans out fait inutilement la recherche jnftpft icice ne feroit pas un 
petit avantage*.. Les^anemones'de la troifieme efpece rn’ont paru plus propres que 
les autres a cet efFet, parcequ’elies font tres fenlifales* II ell aife de fen procurer, 
de les lager, de ks conferver fans les nourrir &c. On.mettra cinq de ces anemones 
darls tin vafe de verre d’environ quatre pouces de diametre fur autant de hauteur, 
dies f 1 attachefont a Fangle que forme le fond avec les parois. II faut renou- 
veler Feau tons les jours. Coxxime la quantile d’eau n^ceffaire n’eft pas grande, 
fi on eft a ( terre ? on pent en fahre prendre a la mer, pour plufieurs jours 5 elle n’eh 

fera 
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fbnie time will only improve it. I commonly renew the 
water every evening, becaufe if that change makes any 
impreliioii on the animals, it will not interfere with the 
principal observation, which, when I was forming my 
tables, I always took at a time equally diitant from the 
renewals of the water. If the anemonies be at that time 
Chut and contracted (as in fig. 14. of my fird effav) I 
have reafon to apprehend an approaching ftorm; that is, 
high winds and a rough agitated fea. When they are all 
Chut, but not remarkably contracted, they forebode a 
weather fomewhat lefs boiderous, but dill attended with 
gales and a rough fea. If they appear in the lead open, 
or alternately and frequently opening and doling, they 
indicate a mean date both of winds and waves. 
When they are quite open, I expect tolerable fine wea¬ 
ther and a fmooth fea. And ladly, when their bodies 
are confid'erably extended and their limbs divergent, 
they furely prognodicate fixed fair weather and a very 

calm 


iera que mellleixre etaxxt reposee. je mis dans Fufage de renouveiler Fean le foir, 
parceque ii cc changement d’eau fait quelque impreflion aux anemones, il eft ‘ 
aiors compte pour rien; et quant a f obfervation la plus notable, lorfqne je cfreflbis 
mes tables, je la faifois a la moitie du jour. Si les anemones font routes fermees, et 
retirees*fur eiles memcs, comme dans la figure 14 de mon premier memoirs, j’ai 
lieu de craisdrciqu’il ne furvienne quelqtie tempete, c’eft a dire gros vent, k mer 
fort agkee, et troribiee* Lorfquklies foot toutes fermees fans'etre retirees, cela 1 
annonce un temps he, pen moms fadieux, eomme grand frais dc vent, la mer 
agitee, Si jevois' mes anemones entrouvertes ou s’ouvrant et fe fermant de‘ 
moment a autre, ckft pour la mer et pour le vent un etat moyen. Qiiand elks 
fontouveites, f attends un temps affes beau, la mer iera pen agkee; enfin ont-ettes 
le corps'allonge, et les tnembres tres etendus, ckft le prciage d\txt beau fee et 
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calm fea. There are times when feme of the anemonies: 
are open and others fhut; the number mnft then be con- 
felted; the queftion is decided by the majority. Accu¬ 
racy in thefe obfervations is in a great meafere acquired' 
by habit. At fea the glafs may be fwung, in the fame’ 
manner, as the compafs, by fefpending it between two: 
concentric circles, moving upon pivots that crofs each 
other at right angles, fo that .the, rolling of the fhip may 
agitate the water: as little as poffible. The. anemonies. 
that are ufed.as barometers fhouid not be fed, for then, 
the quantity- of nourifhment might influence their pre¬ 
dictions.. Anemonies of this and of the firft fpecies live,- 
and-do.well for feveral years, without taking any other, 
food but what they, find diffeminated in the fea water n 
but fhouid .a refpite of feme days be granted them, they 
might-thenhe fed with feme pieces of mufcles or foft; 
fife, and thus reflated to their original vigour. When¬ 
ever; 


tfune mer tres, caloae* , II y a, des momens oil des -anemones font onvertes et- 
d’autres fermees; alprs on conclut par le plus grand, nornbre, on va pour ainU dire* 
ala plurality des voix; I’habitude aide a fe decider. Ea mer on ponra fufpendre • 
le verre, comme, une bouifole ou compas do mer, entre deux ccrcies concentriques* 
ou bafcmciers,. avec des. pivots qvu fe croifejnt a angles droits, afin que le tan gage et- 
les roulisfeki vaiffeau n’agitent l’eau.que lei rnoms,qu’il fera poffible. II ne faufc* 
paint pourrir le$ ane.cnoncs qui fervent* de barometre ; car alors ellespourroientfe 
fencer on. fe tenir, ouvertes, a raifon de la.nQumturequ’dles auroient prife. Une- 
■apemone de,cctte eipeee, et*de.lapremiere, yit tres bien et en .affea.boa-etat, pen- 
dant plufiextrs annees, fans prendre d’autre nourriture que cclle qifelle troiwe differ 
minee dans 1-eaia 4qJa mex; cependant*ft onayoit lien de leur accorder une vacance * 
de^qpelques jours,: on ponrroit: ies nourrir, et confequemment leur redonaer leur. 
1 pmffiyiga&v par qnelqnes mQrceau 3 c .de jwule ou de.poiffan moxu . Lgrfqw- 



it?, iiime. 


on cnnnging- 
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ever the veflel is fuliied by the fedim silts' of 
the firft fhoots of fe?.-pleiv:s, See. it mz 
the water, be cleanfed by wiping it with a foft hair-pen¬ 
cil, or even with the mig-er, carefully avoiding-, however, 
to rub or prefs hard upon the anemonies. Should anv 
of them drop oft during this operation, they mav be left 
at liberty, for they will foon, of their own accord, fix 
themfeives to ibine other place. Should any of them die, 
which will foon be diicovered by the milky colour of the 
water, and an offenfive fmell on changing it, it mult be¬ 
taken out, and on the firft opportunity, another of the 
fame ipecies be put.in its place; thole of a moderate fize 
are the molt eligible. Such barometers might be applied 
as ornaments; for as they- can be made by the perfons • 
who are to life them, they might confult their own taite 
in the choice of the colours and fliades of the limbs. A 
few anemonies of the firft fpecies might alfo be added, 
for as thole of the third generally take up their habita¬ 
tion 


k vafe fera faii park-depot des iels, ie limon, on par des commencement ue 
piantes marines, &c. on pourra* en cliangeant Fean, Ie nettoyer avec mi pSnceau 
doux, on meme avec Ie doit, oblervant de- no naffer que kgcrement le doit for ■ 
les anemones pour ne les pas comprimer. Si one anemone fe dttaclre, on la laiflera * 
en libertc, elk s’attachera en on autre lieu. Si elk vient a perk, ee qubn reccn- 
noitra par ooetres maovaife odeur en -cliangeant'Fean, et -parceqne cette eau 
dev lent on. pen Jaiteufe, on ixtirera Panemone, et on Ini enfbMHtnera a k premiere 
occasion one autre tonjonrs de meme efpece er de moyenne groffeor-; ce font les ■ 
naeilieures, Ce ■ b&rometre eft agreabie a 3a vue* car -on pent choifir des 
anemones dont-ks membres foient cFune couleur haute, douce, on varies felon • 
fon gout, puis qu’on Ie confirmt ibi meme: on pent encore y ajouter plufieurs'-ane-*-* 
monies de la premiere efpece* Comme celfcs de la troHieme fe tiennentvfers Je fond- 

da . 
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tion at the bottom of the veffel, thefe commonly keep 
near the furface of the water; and their various bay, 
crimibn, dark, purple, green, and other colours, would 
add no friiall luftre to the variegated objecft: nor 
fhould their prognoftications concerning the tempera¬ 
ture of the air be altogether negledfed. Perhaps they 
may at firft preMuce young ones, which, if attended to, 
will be feen to encreafe gradually. Should the anemo- 
nies of this firft fpecies not be ufed for obfervations, they 
might be fed and thus kept in a moft flourifhing condi¬ 
tion. The form, fize, and ornaments of this barometer 
may-alfo be accommodated to any place or fituation. 
The only inconvenience attending it would be the chang¬ 
ing of the water every day; but even this amounts to no 
■more than winding up our watches: neither is it abfo- 
lutely neceffary to do it exactly at the fame hour; nor is 
there any harm in the common practice of leaving the 
lame water for feveral days, unlefs, indeed, it be inclined 

to 


du vafe, celles-ci aiment a etre a la furface de Fean, leur couleur bran-rouge, 
cramoifi, pourpre, fonce, vert, &c. fera un bcl effet, et leur avis fur la tem¬ 
perature n’eft pas tout-a-fait a negliger* Elies pourront dans le commencement 
donnerdes petits, qu’on verra groffir par la fuite, Si on ne vouloit pas tcnir compte 
f ,des Indications des anemones de cette premiere efpece, en les nouriffant dies ne fe- 
.xolentqueplus belles. Ce barometre eft encore fort commode, aife a placer, erfuf- 
ceptible de toute efpece de forme et de decoration, II peut etre auffi grandetauffx 
petit qu’ou veut, feule incommodite eft: de changer Feau chaque jour, ce qui n’eft 

.guere plus, diffcile quo de, remonter fa montre, encore rx’eft-on pas ftridtement. 
- oblige de le faire a la jcneiQS heure, et 11 n’y a aucun inconvenient dans l’ufage 
ordinaire de lailTer la ml vap eau pendant plufieurs jours, a moins qu’elle ne foit 
expo-fee a ft corrojnpre par 'tide chaleur extreme, 011 par quelqift autre inconvenient 



to corruption, by being exposed to a great deg. • of heat, 
or by fome ether uncommon accident. If ever u. “• ba¬ 
rometer was to be removed, the vehel mi-clit be left ti .•- 


ty for a day or two, without any confide table 
to the anemonies; they will contract, and cont 


detriment 
inue fixed 


to the Tides, and refume their wonted manoeuvres, as 
fbon as freih fea water is poured upon them. One ne- 
ceiTarv caution is, to difpofe of the barometer in a place 
where, as nearly as poffible, the fame degree of light 
prevails throughout the day: for it muft be obferved, 
that tliefe animals, on being fuddenly removed out of the 
dark into a throng light will frequently contract in an in- 
fcant, though they will foon recover after th eir ufhal form. 
As the Ample barometer, the Torricellian tube, which is 
the belt of all, doth not always agree with the vifible ftate 
of the local atmofphere, and that frequently its indications 
are far from being exact; it cannot be expected that the 
fea-anemonies fhould excel in tills refpect, and that their 


indications • 


pen ordinaire., On pent mtms vuider Feau pent transporter le barometre on 
Ton vent, pendant nn jour entier et plus* ians que les anemones perifFent; 
elks fe retkeroat far elks meases, et fe tiendront attaches. On letir procurera de 
nouvelle can de mer, et elks reprendroat leur maneuvre ordinaire. Une 
attention neediaire e’eft de placer autant quon le petit le barometre ( cFanemoncs 
dans ua lieu,oil il regne pendant tout le jour une lumiere apeuprk tgale: car on 
doit fe fouvenir* que fouvent les anemones qui paflent fubitenaent d*ur. licuobfcur 
a une grande lumiere 'fe ferment; mais dies reprennent bientot Iktat ou dies 
aurolent refte. Comme le barometre fimple* le meilkur qui e-aide., k tube de 
Toricelli, if eft pas toqjmirs parfakment dkccord avec I'ctzt vifible de lb::- 
molpliere du lieu ou Von cbferve, et quaf&z fouvent fes indications ne font pas 
jttfteflc rigoureufc, on ne doit pas s’attendre que les anemones de mer rem- 

pliffent 
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indications iiiould always coincide with the above inftru- 
ment. gut as, with all its imperfections, the barometer 
•aboyementioned is of great utility, why fkould not alfo 
tills, formed ■ of fea-anemonies, be adopted notwith- 
ftanding their little irregularities, Tliefe are not the 
only animals that are influenced by the approaching 
changes of weather; the petrel, different forts of gulls, 
the fcinlc, the leech, the little fifli of the Danube, the 
cetaceous animals, the fea-urchins, Sec. are all faid to feel 
id .prognofticate thofe variations, 

Amidft the more important objects of utility and ne- 
effity, every pleafurable improvement fhould not be to¬ 
tally neglefted. I fhall not therefore fcruple to commu¬ 
nicate what ideas have occurred to me, tending to this 
purpofe. It appears to me, that the large anemonies, and 
even the fmaller ones, being arranged in an advantage¬ 
ous manner, and properly grouped with acorns, barna¬ 
cles, fea-weeds, Sec. might furnifh architecture, paint- 

ing, 


pfiffent mieux cet objet, ni qu’elles foient toujours d’accord avec lui; et cororae 
avec fes inexa&itudes,le barometre eft un bon inftrament 5 on pourra fefervir de celui 
•d’anemones, independemment de fes petits caprices. Ces animaux -ne font pas 
les feuls qui reffentent 1’influence de la temperature procliaine, Foifeau-tempete, 
le petrel, les poulets de mer, le mabouja, la fangfue, le petit poiffon du 
Danube, les cetacees, les ourfins, &c, paffent auffi pour la reffentir, et memo 
pour Fannoncer* 

Les vties d’utilite, de neceffite, ne doivent point nous faire negliger celles 
d’agremerit: je ne craindrai done pas de devoiler ici celles que J’ai fur ce point, 
lime femble que les grandes et meme les petites anemones de mer prifes dans des 
pofitions variees les plus avantageufes, et artiftement groupees entr*elles ou avec 
ies .glands de mer, les conques anatiferes, les .plantes marine% ( See.; fourni- 

xoient 



mg, ienipture, and ail tii 
with a variety of ele-<an; 

v O 

dally in naval and hydra 
trarv to all the maxims 


dependan 


ire, in which, con- 
and regardlefs of 


numerical cm: 


wiiicn 


have no manner oi relation or amnity 
nes they are intended to decorate. They 


re orten 


feen aihxed to 


tances to wnich the tilings they r< 


prefent have little or no tendency to adhere; whereas 
the fea-anemonies fpontaneoufly cling to every fubftance 
in and even out of water, and might therefore being 
grouped into pihurelqne feftoons, be with great pro¬ 
priety fubftituted to the flowery garlands and other ftich 
ornaments which prepofterouily decorate" the Herns of 
fnips and the frizes on barges, and not feldom the rnoft 
ftately edifices, inch as bridges. Unices, See. 

Expla-* 


roient a f architecture, .a la psinture, a la fculpture, et a tens ks arts qui out le 
defleia pour bale* de beaux ornemens, fur tout pour 1’architecture aavale, et 
nieme pour FarchkeSure hvdraulique, ou, centre lea regies du gout, centre la 
vraiicmblance, on employe fouvent des ornemens chime rlques et pen analogues 
an fujet. On groupe ? on attache ces objets a des Heux pen propres 3 -pen dlipeses 
a les recevoir; m contralre les anemones de mer s’attachent a tout ce qui fe troure 
dans Feauet memehors de Fean. Elies pourrolent etre fubitituees mx rozettes, 
former des groups des efpeces de guirlandes pittoreiques. dam la decoration des 
poupes des vaifleaux 3 dans les frifes qm ornent les candts ? et da&s quelqucs edifice* 
hydrauliques, comme les pants,. les eefoies, -&e* 


Vo l* LX¥* 


M ra 
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Explanation of tab. vi. which reprefents a group of 
fea-anemonies of the fourth Ipecies, adhering to an 
oyfter-fhell. 

Fig. 1. A contracted anemony of the natural and 
middling fize adhering to the oyfter-fliell. Fig. 2. 
Anemonies united to the fame trunk, compared in the 
effay to the letter Y. At its balls a little Hired appears 
ready to be torn off in order to become a new anemony. 
Fig. 3. and 4. Two young anemonies moderately ex¬ 
panded, in the middle of which the mouths appear. 
Fig. 5. An anemony, fomewhat more grown, on which 
the projecting rim appears. Fig. 6. Eight fmall ane¬ 
monies, two of which adhere together, as do alfo two 
others, which, however, are upon the point of being fe- 
parated by the contraction of the part that unites them. 
0 $$$, {mail anemonies, of different fizes, are feen upon 


; Explication des Figures. La planche reprefente un groupe d’anfenones de mer 
de la quatriemeelpece, atiacliecs fur une huitre. 

Fig. 1. Anemone de groffeur naturelie et moyenne attacbee fur 1 ’huitre et 
ferraee. Fig. a. Anemones reunies fur une meme tige, eile eft defignee dan* 
| |{?pipk)ire par la forme d 5 un Y. On volt au bord de & bafe un petit lambeau 
P<w» devenir une anemone, f et 4* font deux 

plus on moms ouvertes, au milieu delquelles on remarque la 
bond*. 'rig- jj. Anemone un peu plus forte, dont on volt le bourlet, 
Fig. 6. Ce feat Wut ^Stiter anemones, dont deux font adherentes enfemble; 
•deux autres kt font m&, niiMS i fe feparer par 1’etrangkment de la partie qui 

les unit. On remarque fur I’huitre 4’aWrei anemone* plus ou moins petites. 

XXL Account 
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XXL Account of the Sea-Cow, and the Ufe made of it. 
By Molineux Shuldham, Efquire. 


K.edde- Mar. 2, 

* 775 * 


T H E fea-cow is a native of the Magda¬ 
len Iflands, St. John’s, and Anticofti in 


the Gulph of St. Lawrence. They refort very early in 
the fpring to the former of thefe places, which feems to 
be by nature particularly adapted to the wants of thefe 
animals, abounding with clams of a very large fize, 
and the molt convenient landing places, called Echou- 
ries. Here they crawl up in great numbers, and feme- 
times remain for fourteen days together without food, 
when the weather is fair; but on the firft appearance of 
rain, they immediately retreat to the water with great 
precipitation. They are, when out of the water, very un- 
weildy, and move with great difficulty. They weigh 
from 1500 to 2000 pounds, producing, according to 
their fize, from one to two barrels of oil, which is boiled 
out of a fat fubftance that lies between the fkin and the 
flefh. Immediately on their arrival they calf, and en¬ 
gender again about two months after; fo that they carry 
their young about nine months. They never have more 
than two at a time, and feldom more than one. 


(a) A fhtli-fifti refembling afcallop. 
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The echoufi.es are formed principally by nature, be- 

r ith which the Magda- 
[00 yards wide at the 
contain, near the fum- 
Kere they are fnftered 
Helves for a conlidera- 
g at their fir ft 
re it impoffible for 
ipproach them. In a few weeks they af~ 
f numbers; formerly, when undifturbed 
by the Americans, to the amount of feven or eight thou- 
fand; and the form of the echourie not allowing them 
to remain contiguous to the -water, the foremoft ones are. 
infenfibly pufhed above the fiope. When they are ar¬ 
rived to a convenient diftance the fifliermen, having pro¬ 
vided the necefiary apparatus, take the advantage of a. 
fea wind, or a breeze blowing rather obliquely on the 
fhore, to prevent the fmelling of thefe animals (who 
have that fenfe in great perfection, contributing to their 
fafety), and with the affiftance of very good dogs, endea¬ 
vour in the night time to feparate thofe that are the far- 
theft advanced from thofe next the water, driving them 
different ways. This they call making a cut, and is ge¬ 
nerally looked upon to be a moft dangerous procefs, it 
being impoffible to drive them in any particular direc¬ 
tion, and difficult to avoid them; but as they are ad¬ 
vanced above the Hope of the echourie, the darknefs of 
the Height deprives them of every direction to the water,, 
fo that they ftray about and are killed at leifure, thofe 
a that 



[ I 

that are neareft the fhore being the firft victims. In. this 
manner there has been killed fifteen or fixteen hundred 
at one cut. They then ikin them, and take off a coat 
of fat that always furrounds them, which they diilolve 
by heat into oil. The fkin is cut into fiices of two or 
three inches wide, and exported to America for carriage 
traces, and to England for glue. The teeth is an inferior 
fort of ivory, and is manufactured for the fame pur- 
pofes, but very foon turns yellow. 


XXII. fbt 
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XXII. *the Procefs of making Ice in the Eaft Indies. R)i 
Sir Robert Barker, F. R. Spin a Letter to_ Dr. 
Brocklefby. 


■ TO DR. RICHARD 8ROCKLESBY, F. R. S. . . . 

: * T ' - - - - Spring-Gardens* 

^ 1 March 2, 1775. 

Xedde, Mar. 9, r jr ^ H E procefs of making ice in the Eaft 
“'' 'JL Indies having become a fubjecl of {pe¬ 
culation, I beg permiflion to prefent you with the.me¬ 
thod by which it was performed at Allahabad, Mootegil, 
and Calcutta, In the Eaft Indies, lying between 2 5^ and 
2 3 j degrees of North latitude. At the latter place I have 
never heard of any perfons having difeoyered-natural ice 
In the pools or citterns, or in any waters collefted in the 
roads; nor, has the thermometer been, remarked .to de- 
fcend to the freezing point; and at the former very few 
oiily .Have diicovered ice, and that but feldom* Rut in the 
procefs' of making Ice at thefe places it was nftial to collect 
a quantity gvery morning, - before §un r ri{e-,{ex;cept in 
fome particular kinds of weather, which I fhall fpecify 
■ip.k£e ; .,f^uel),-fQr near, three-months., inftlieiyesr^^.ti 

e..! A A u n.fnft " 

-tp; jne^at .-(at 

whichffeeii^^§|liy pw$$r$) made, 

.. a fuf- 
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a fufEcient quantity in the winter for the fupplvof the ta¬ 
ble during the fummer feaion. The methods he purfned 
were as follows: on a large open plain, three cr four ex¬ 
cavations were made, each about thirty feet iquare and 
two deep; the bottoms of which were ftrewed about eiglit 


inches or a foot thick with 
large Indian corn dried. 


lugar-cane, or the items of the 
Upon this bed were placed in 


rows, near to each other, a number of final!, mallow, 
earthen pans, for containing the water intended to be 
frozen. Thefe are unglazed, fcarce a quarter of an Inch 
thick, about an inch and a quarter in depth, and made of 
an earth fo porous, that it was vifible, from the exterior 
part of the pans, the water had penetrated the whole fub- 
ftance. Towards the dulk of the evening, they were 
filled with loft water, which had been boiled, and then 
left in the afore-related fituation. The ice-makers at¬ 
tended the pits ufually before the Sun was above the ho¬ 
rizon, and collected in bafkets what was frozen, by pour¬ 
ing the whole contents of the pans Into them, and there¬ 
by retaining the ice, which Was daily conveyed to the 
grand receptacle or place of prefervation, prepared ge¬ 
nerally oil feme high dry fituation, by finking a pit of 
fourteen or-fifteen feet deep, lined firft with ftrav, and 
then with a coarfe kind of blanketing, where it is beat 
down With* rammers* till at length its own accumulated 
cold again freezes and forms• one folid mafs. The month 
of the pit is well fecured from the exterior air with ftraw 
and blankets, in the manner of the lining, and a thatched 
roof is thrown over the v T hole. It is here neceffary to 


remark, 
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From thefe circumftances it appears, that'water, by- 
being placed in a fituation free from receiving heat from 
Other bodies, and expofed in large furfaces to the air, 
may- be brought to freeze when the temperature of the 
atriioiphere is fiome degrees above the freezing point on 
the fcale of Fahrenheit’s thermometer; and by being 
colle&ed and amafled into a large body, is thus preferred* 
and rendered-fit for freezing other fluids, during the fe- 
yere heats- of- the fummer feafon. In effecting which 
there is alfo an eftablifhed mode of proceeding; the flier- 
bets, creams, or whatever other fluids are intended to be 
frozen, are confined in thin filver cups of a conical form, 
containing about-a pint, with their covers well-fluted on 
■with pafte, arid-'placed inalargeveflel filled with ice, falt- 
petre, and common- fait, of the two lafl: an equal quantity, 
arid a little water to diflblve the ice and combine the whole. 

■ eompofition pfefently freezes the contents of the 
cups to the fame confiftency of our ice creams, 8£c.- in Eu¬ 
rope; but plain water will become' fo hard as to require a 
mallet and knife to break it. Upon applying the bulb of a 
thermometer to one of tliefe pieces of ice, thusfrozen, the 
<fdicMilweirhai been known to fink two or three degree 
below the freezing point: fo that from, an atmofphere 
apparently not mild enough to produce fratural- ice, ice 
fhall be formed, collected, and a cold accumulated, that 
fhall caufhthe quicklilver to fall even below the freez¬ 
ing point. Tbe promifing advantages of fuch a difeo- 
wery could alone induce the Afiatic (whofe principal ftudy 
k the. luxuries of life, and this may well he called fuch, 
\0 .'(in iv ' * c; A whern 
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.when. I have often regaled with ices when the thermo¬ 
meter has ftood at 1x2'), to make an attempt of profit¬ 
ing by to very inert a duration of cold during the nights 
in tilde months, and by a well-timed and critical contri¬ 
vance of hearing this momentary degree of cold, they 
have procured to themielves a comfortable refreshment 
as a recompence, to alleviate, in feme degree, the intenfe 
heats of the fummer feafon, which, in fonie parts of In¬ 
dia, would-be fcarce fupportable, but by the alii fiance of 
this and many other inventions. 

Accompanying I beg leave to offer you fonie obferva- 
tions, I made in the year 1767 (*), in the province of Alla¬ 
habad, on the temperature of the weather, which.will 
ferve to elucidate the extraordinary and hidden changes 
incident to that part-of Alia. Alio fonie remarks on the 
weather during my voyage to England, particularly. fpe~ 
cifying the fituation we were in when the obfervatipiis 
were made. . , , >•.. ■. 


I am, sir,- with regard, mo 

";'Your molt obedient humble leiwaiify _ 

y . m vV. ■ i R-OBEJRX.dRAfiJSljEfl|i 

A. ' mw w ', wgjw vw?i sd? woha 

fb) See a general account of thefe obferya&ions Article XVIII. 

v • lt?. a: ...w- uhot ylfw:'ecm.; 
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xAit ipe Iloufe-Swaliow, Swift, ^^Sarid-Mairtifi 
■ fbree'Letter-sioihs lion. - 

’*i)amis'Barrm^of^' TiR.pS *; ;■ " ’y'".' "y .'y ^ 


T ' E $■-.•*'.■ ;,v A,v 

bp T HE- H OU SE-S W ALLG-W* 


-1SEAR sir, Selbome, jan. 29,1775, 

Eedde,- Mar. i 6 ,f r V r 1 jj houfe-fwallow, or ehironey-lwal- ' 
c ■•' ; jua $ 0NTj ^ nndoubtedly the fifftxom.br of- 

all 'tfie Bn 'Ms: hitimdims\ and appears in general oh or- 
abohf the 13th; of April, as 1 hate remarked: front many - 
ye&Sre (Meffatiorb' Not but now and then ‘f ftfaggftf is 
fem ihucK ^arlieff and in particular, 

I ofpryf^’jlw bh a 

ftfijiiy which day could not.fall 

out ifddfile of March, and often happens 

eafEy m " It is worth remarking,; that' thele 

» and mili-pbridf : ffid it is 


birds are feen l 



_ 7 71, they ittrinediat^^ 
for,' a^Mnll 1 1 Si BpiMftahfce ; .this ffruch mdre'in'-fafbhf^ 1 ' 
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hiding than migration ; irnce it is much more probahky 
that a bird fhould retire to its hybernaculum juft at hand, 
than return for a week or two only to warmer latitudes. 
This, fyallow, though, called the chimney-fwallow, jhy 
no means builds altogether in chimneys; but often with¬ 
in bams and out-houfes, againft the rafters : and ~£o ihe 
did in Virgil's time: 

u Garmla quain tignis Hides fufp’endai hirunder 
In Sweden Ihe build-in hams, and is calte&vkafr ~kcak> 
the barn-fwallow. Befides, in the warmer parts of Eu¬ 
rope, there are ho'chimneys to houfes except theyiare 
Englifh-built.. In. thefe-countries- fire conihucte .her, ; 
neft in porches and .gateways, galleries, and open halls. 
Here and thereabird may affect fomeodd, peculiar place 
as we have known, afwallow build down the fliaft.pf.an- 
old well,, through which chalk was formerly "drawn up^ 
for the purpofes of manure \ but in general .with us, thi|. 1 
hirundo breeds in.chimneys, and loves to haunt .'thofef. 
ftacks where there is.a conrhnt fire, no doubt for' tine * 
fake of warmth. .Not that it can fubfift in the irnmecli- * 

■ _ , , .- - v ...ui-. ltt'0 

ate draft where.thereis.a lire y but prefer.^pne^t^nniw 
to ; d^at,.of .the, kitchen? and difreg^d^Jhe,^^%ik|’''. 

as I have oftepi pi>fpn T e4yyitE fomc 1 ‘ 
degTO-df^won^er,.. . 1 , .Five prefix or. '|fet dWn they 
£hhnney-^es.dds;litt)e..hird t^gintplor jn her neff about” 
thejpaiddle;' of hiph, copfiSs? }ike„ ,{ha| of'the horde--'■. ~ 

ttwthyof a craft: or fhelj, copapofed of dirt and mild,', 
mixed with llibrt pieces of ftraw, to render,Jt foughjahd ^ 
Hi . ’ ‘permanent;: 
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permanent; with this difference, that whereas the fneli 
of "the'martin is nearly hemifpheric, that of the fwallow 
is open at the top, and like half a deep difh, This neit is 
lined'with fine graffes and feathers, which are often col¬ 
lected as' they float in the air. . Wonderful is the ad- 
drefs wliicli tills adroit bird fliews all day long in amend¬ 
ing'and defcending, with fecurity, through fo narrow a 
pais. When hovering over, the mouth of the funnel, 
the vibrations of her wings, acting on the confined air, 
occaiiori a rumbling like thunder. It is not improbable, 
that the dam fiibmits to this inconvenient fituation ib 


1'dw in the fhaft, in order to fecure her broods from ra¬ 
pacious'birds, and particularly from owls, which fre¬ 
quently fall ‘down chimiiies, perhaps in attempting to 
get at thefe nelHings. " The fwallow lays from four 


to fix white eggs, dotted with red fpecks; and brings out 
her'firft brood about the laft week in June, or thefirft 
Wdbk, in July. The progreflive method by which the 
yOiihg'ardintrddiiced into life is very amuilng. Firfi.they 
emerge from'the ihaft with difficulty enough,..and often 
fall'down into"the. rooms below.- For a day ordb they 
a# fed on.the chimney-top,; and then'are conduced to 


fo T 

'fit Called "pen 


1 may,then' 

III a day of two moreifhey.hecqpie ' 


. ~ fifing 
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lie dam 1 etakc: 
ie'ccnd brood, as 


p fm y towards tack ether. and meeting at an ang.c: anu 
the young one all the while uttering huh a uttwqmck 
note c i oratitude ond comauaceuc’, trwq a •_ *»•' 

have paid very lithe regard to the wonders cf nature that 
lias not ofcen remarkeu tnis 
herfelf immediately to the bufihefs of a : 
foonr.s file is tdiehgaged frorii her firft;pyhich at oiice 
affociates'with the'firit broods, of Louie-martuw. and 
vith them* congregates, cliiftering on funny reels, tov- 
er ,, an g trees.' This in 'Undo brings out her ieccnd bryea 
towards the middle and end of Auguiw Ail the him- 
mer long is the fwallow a moil mftmctiye pattern of un¬ 
wearied'induftry ahd affection f For. from morning to 
nmht, while there'is a family to be fupporteu, ihe ipenth 
the whole day in fdimming dole to the ground, aim 
exerting the moil hidden tilrns and quick e\ camions. 
Avenues and long walks uncier hetige^, pa^uie helus 
and mown meadows where cattle graze, are her delight, 
efpecially if there are trees interfperfed; hecauie 111 inch 
' fpots infects moil abound. W lien a fly is taken a imait 
fiiap from her bill is heard, refembling the noife at the 
fhntting of a watch-cafe \ 'but the motion 01 tiie mandi¬ 
bles is-too quick for the eye. The-fwallow,. probably 
the-male bird, is the excubitM to the horde-martin?, and 
other little birds, announcing the approach of birdg of 
preya for as Toon as an hawk appears, with a ilirill alarm- 
in®’ note, he calls all the 1W allow s and margins iiii. ^; 

Who puriue in a body, whilft they buffet and icrike thei: 
enein? till they 'have driven him from the village, dart* 

• * * ■.. ;iivtolkkAh'fofow'' ^ mM 
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every circtmiftance that does not immediately refpedl 
felf-prefervation, or lead at once to the propagation or 
fupport of their fpecies, I am, with all refped, &c. 


LETTER II. 

Of the SWIFT, or BLACK MARTIN. 

DEAR SIR, selhorne, Sept. 28, 1774. 

A S the Swift or Black Martin is the largeft of the 
Britifh hirundines y fo it is undoubtedly the lateft 
comer: for I remember but one inftance of its appearing 
before the laft week in April; and in fome of our late, 
frofty, harfh fprings it has not been feen till the begin¬ 
ning of May. This fpecies ufually arrives in pairs. 
The fwift, like the fand-martin, is very defective in 
architeiture, making no cruft or fhell for its neft; but 
forming it of dry graffes and feathers, very rudely and 
inartifieially put together. With all my attention to. 
thefe birds I have never been able to difcover one in the 
of collecting or carrying in materialsfo that I have 
fufpedted (lince their nefts are exactly the fame) that 
they' fometimes ufurp upon the liQiife-fparrows and ex- 
peLthpni:;,as fparrows .do the houfe ^n4:- 
well remembering that I have feen them fquabbling to-. 


gethex 
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getlier at the entrance of their holes, and the {barrows 
up in arms and much difconcerted at thefe intruders. 
And yet I am affured, by a nice obferver in fucli matters, 
that they do collect feathers for their neits in Andalufia; 
and that he has fhot them with fucli materials in their 
months. Swifts, like fand-martins, carry on the bu- 
ilnefs of nidiiication quite in the dark, in crannies of 
towers and fteeples, and upon the tops of the walls of 
churches under the roof; and therefore cannot be fa 
narrowly watched as thofe fpecies that build more openly ; 
but from what I could ever obferve, they begin nefting 
about the middle of May, and I have remarked, from, 
eggs taken, that they have fat hard by the ninth of June. 
In general they haunt high buildings, churches, and ftee¬ 
ples, and build only in fitch; yet in this village fame 
pairs frequent the lowed; and meaneft cottages, and edu¬ 
cate their voung under thofe thatched roofs. We re- 
member but one inftance where they bred out of build¬ 
ings ; and that is in the jfides of a deep chalk-pit near the 
town of Odiham in this county*, where we have feen 
many pairs- entering the crevices and fkimming and 
fqueaking round the precipices. As I have regarded 
thefe-amufive birds with great attention, if I lhould ad¬ 
vance fomething new and peculiar with refpe£k to them, 
and different from all other birds, I might perhaps be 
credited; 1 efpecially as mv affertionis the refult of many 
years exa €t ohfervation. The fact that I would advance 
is, that fwifts tread or copulate on the wing : and I could 

. '■ " ' * Fla. Hartrpftiire. 1 • ‘ ' ' : ' 

Oo 2 with 
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mil'll any nice obferver,that is ftartled at this fuppofition, 
to life Ills own eyes, and I think he will foon be con¬ 
vinced, In another clafs of animals, videlicet , the infect^ 
nothing is fo common as to fee the different fpecies of 
many genera in conjunction as they fly. . The fwift is 
aimed continually on the wing; and as it never fettles 
on the ground, on trees, or roofs, would feldom find op¬ 
portunity for amorous rites, was it not enabled to indulge 
them in the air. If any perfon would watch thefe birds 
on a fine morning in May, as they are failing round at a 
great height from the ground, he would fee every now 
and then one drop on the back of another, and both of 
them fink down together for many fathoms, with a loud 
piercing fhriek. This I take to be the juncture when the 
bufinefs of generation is carrying on. As the fwift 
eats, drinks, collects materials for its neff, and, as it feems, 
propagates on the wing; it appears to live more in the 
air than any other bird, and to perform all functions 
there, fave thofe of fleeping and incubation. This hi- 
rundo differs widely from its congeners, in laying inva¬ 
riably but two eggs at a time, which are milk-white, long, 
and peaked at the fmall end; whereas the other fpecies 
lay at each brood from four to fix. It is a moft alert bird, 
rifiiig; very early, and retiring to reft very late, and is on 
the y/ ing, in the height of lummer, at leaft fixteen hours* 
Ih''theboiigeft days it does not withdraw'to reft'till a. 
quafternine in the evening, being the lateft of 
all day-Bfi-ds* Before'they'retire,'Whole groups of 
them affemble in the. air, arid fqneak and fhoot about 

with. 
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with wonderful rapidity. But this bird is never 20 much 
, thundry weather, -when it expreffes- 


aiive as m itiitry 

aiacritv, and ca 


cry*i 
^ 1 


it 


is forth all its powers. In hot 


mornings, feveral getting together in little parties, 


dafh 

round the iteeples and churches, iqueaking as they go in 


a very clamorous manner: tiiefe, by 


obfervers, are 


iuppofed to be males ierenading their fitting hens; and 
not without reafon, fince they never fqueak till they 
come clofe to the walls or caves; and fince thofe within 
utter at the fame time a little inward note of compla¬ 
cency. When the hen has fat hard all day, fixe rallies 
forth juft as it is almoft dark, when file ftretches and re¬ 
lieves her, weary limbs, and fnatches a fcan^y meal for a 
few minutes, and then returns to her duty of incubation. 
Swifts when wantonly and cruelly fiiot, while they have 
young, diicover a little lump of infects in their mouths,, 
which they pouch and hold under their tongue, 'In ge¬ 
neral thev feed in a much hicher diftrict than the other 
fpecies; a proof that gnats and other infects do alfo 
abound to a confiderable height in the air. They alfo 
range to great diftance, fince loco-motion is no labour to 
them, who are, endowed with fuch vail; powers of wing. 
Their powers feem to be in proportion to their levers;, 
and their wings are longer in. proportion than thofe of 
almoft ..any other bird.. When they mute, or eafe them- 
felves, in flight,, they raife. their wings,, and make them 
meet over their heads.. At fome certain times in the' 
fummer I had remarked, that, fwifts were hawking low 
for hours together, Gver pools and ftreams;, and could - 

not 
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not 


enquiring into the object of their purfuit, that 


induced them to defcend fo much below their ufuai 
ranee. After fonie trouble, I found that they were taking; 
phrvgnnea, ephemera, and UbelluLt (cadew-fiies, may¬ 
flies, and dragon-fd.es), that were juft emerged out cf 
their aurelia-ftate. I then no longer wondered that they 
should be fo willing to ftoop for a prey, that yielded them 
fitch plentiful and fucculent nourifhment. They bring 
out their young about the middle or latter end of July; 
but as theft never become perchers, nor, that ever I could 
-dilcern, are fed on the wing by their dams, the coming 
forth of the young is not fo notorious as in the other 
fpecies. On the 30th of June laid, I untiled the eaves 
of a houfe where many pairs build, and found in each 
neft only two naked, fquab pulli. On the eighth of July 
I repeated the fame enquiry, and found they had made 
very little progrefs towards a fledged ftate; but were ftill 
naked and helplefs. From whence we may conclude, 
that birds, whofe way of life keeps them perpetually on 
the wing, would not be able to quit their neft till the end 
of the month. Swallows and martins, that have nume¬ 
rous families, are continually feeding them every two or 
three minutes; while fwifts, that have but two young to' 
maintain, are much at their leifure, and do not attend 
on their nefts for hours together. Sometimes they 
purfueand ftrike at hawks that come in their way; but 
not with'.that vehemence and fury that fwallo ws exprefs 
on the fame occalion. They are. out all day long in wet'- 
days, feeding; about, and difregarding ftill rain.’:-: from -- 


whence 
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whence two things may be gathered; firfl, that many in¬ 
fers abide high in the air, even in rain; and next, that 
the feathers of thefe birds rami be well preened to reftit 
fa much wet. Windy, and particularly windy weather 
with heavy fho wers, they diilike; and on fuch. days with¬ 
draw, and fcarce ever are feen. There is a circum- 
ftance refpecling the colour of fwifts, which feems not to 
be unworthy our attention. When they appear in the 
fpring they are all over of a glofly, dark, foot-colour, ex¬ 
cept their chins, which are white; but by being all day 
long in the fun and air they become quite weather¬ 
beaten and bleached before they depart; and yet they 
return glofly again in the fpring. Now if they purfue 
the fun into lower latitudes, as fome fuppofe, in order to 
enjoy a perpetual fummer, why do they not return 
bleached? Do they not rather, perhaps, retire to reft for 
a feafon, and at that juncture moult and change their 
feathers, flnce all other birds are known to moult icon 
after the feafon of breeding: Swifts are very anoma¬ 

lous in many particulars, diflenting from all their con¬ 
geners not. only in the number of their young, but in 
breeding but once, in a fummer; whereas all the other 
Biitifh hirundinss breed invariably mice. It is paft all 
doubt, that fwifts can breed but once, flnce they with¬ 
draw in a very fhort time after the flight of their young, 
and fome time before their congeners bring out their fe¬ 
cund broods*;.We may here remark, that as fwifts.breed 
but once in a fummer,-and only i-zco at .a time, and the 
other, himmmes twice, the latter, who lay fioxa/bm to- 
■ ■ fix 
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eggs, iiicireafe' at an. average fire times as faff as the for- 
men ~Butinnothing arefwifts morelingularthanin their 
early retreat. They retire, as to the main body of them, 
by the 1 oth of Auguft, and fometimes a few .clays fooner; 
and every firaggler invariably withdraws by the 2 oth,: 
while their congeners, all of them, flay till the begin¬ 
ning bf Oftober, many of them ftay all through the 


month', land fo'me occafionally to the beginning of No-, 
vdifife'ef.* 'This early retreat is myfiericus and wonderful, 
ilrrie ihat time is often the fweeteft feafon in the year. 
Sut what is more wonderful, they retire frill earlier in 
■the moil foutherly parts of Andaluiia, where they can 
be no "ways influenced by any defeat of heat-; or, as one 
might fuppofe, by any defect of food. Are they regu¬ 
lated in their motions with us by a failure of food? or by 
a propenfity to moulting r or by a difpofition to reft after 
ib rapid a life? or by what? This is one of tliofe inci- 
dents ih natural liiftory that not only baffles our fearches, 
but 1 almoit '.eludes our J gueiTes! <"• ■■ Thefe Mrundines ne¬ 
ver perch 011 trees’br roofs, and To never congregate with, 
their congeners. They are fearlefs while haunting their 
itefflng places;‘dre not to be feared with a gun; :and are 
often beaten dovrih’with 'poles, as they ftoopno go under 
the oaves'-. ■ They afe alfo much mfefled with thole pells 
t0 4 'the ; whole genus, called l Mppobofca, birundinis ; and 
often Wtiggle^ild • foratch ■ themfdYes in - their" flight- to 
jgeti&tidf tfliffe olfeiglng annoyiiices. '.Swifts are no 
Tongfters, am<th»ve.only one harlh. fcreaming.note; yet 
&ere,i,are ears to which that note is not dflp^eafmg.from 
4 an 
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an agreeable affociation of ideas, fince that note never 
occurs but in the moll lovely funimer weather. They 
never fettle on the ground but through accident, and 
when down can hardly rife, on account of the fhortnefs of 
their legs and the length of their wings: neither can they 
walk, but only crawl; but they have a ftrong graip with 
their feet,by which they cling to walls, Their bodies being- 
flat, they can enter into a very narrow' crevice; and where 
they cannot pafs on their bellies, they will turn up edge¬ 
ways. The particular formation of the fwift’s foot dif- 
criminates that bird from all the Britifh hirundine$> and 
indeed from all other known birds, the hlrundo melba y or 
great white-bellied fwift of Gibraltar, excepted; for it is 
lb difpofed as to carry omnes quatuor digitos anticos . Be- 
tides, the leaft toe, -which fhould be the back toe, con- 
lifts only of one bone alone; and the other three only of 
two apiece. A conftruction moft rare and peculiar; but 
nicely adapted to the purpcfes in which their feet are 
employed. This, and feme peculiarities attending the 
noftrils and under mandible, have induced a difcemlng 
naturaliftw to fuppofe, that this fpecies might conftitute 
a genus per fe. In London, a party of fwifts frequent 
the Tower, playing and feeding over the river juft be¬ 
low the bridge: others haunt fome of the churches of 
the Borough next the fields; but do not venture, like 
the houfe-martin, into the clofe, crowded parts of the 
town. The Swedes have bellowed a very pertinent 

( a ) John antohy scopoli, of Cartuola, M. D« 
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name on this fwallow, calling it ringfwala from the per¬ 
petual rings or circles that it takes round -the fcene of 
its nidification. I am. Sec, . , ■ 


■ . - LETTER III. 

Of the SAND-M A RTIN, or BANK-M ARTINL 

dear sir, Selborne, Feb. 26, 1774.. 

npH£ Sand-martin, or Bank-martin, is by much the. 

A lead; of any of the Britilh Hr undines., and as far as 
ever we have feen, the fmalleft known birundo ; though. 
BRissoN aflerts that there is one much, fmaller, and that 
is xheMnmdo efculenta . But it is much to be regretted,, 
that it is- fcarce poffible for any obferver to be fo full and 
exact us he . could wifh, in reciting the circumfhnces 
attending the.life and converfation of this little bird;, 
fince it is fem naturdy at leait in this, part of the king¬ 
dom,: declaiming all -demeftic attachments, and haunt¬ 
ing. wild: heaths and commons where there - are large 
lakes,.-while the other fpecies, efpecially the fw-aHow and. 
houfe-martin, are remarkably gentle and domefheated,- 
and-never idem to think ■ themfelves fafe« but under the* 
prot^ion. 4>f, man. Here are ■ in this parifh* ;i@?r tjh&- 

-of the lakes, :; of AVoplmep.Foreftj, 
feveral colonies ,of .thefe birds; and yet they are never 
feen in the yiH^ge^npr jfefc&js&at •iU.Jr^^atjthe-cot- 
* n.', c g , tages 
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tages that are Scattered about in that wild diftrich .The 
only inftarxe, I ever remember, where this fpedes haunts 
any building, is at the town of Bifhop's Waltham in this 
county, where many fand-martins neftle and breed in the 
fcaffold-holes of tlie back-wall of william of wick- 
ham's ftables; but then this wall hands in a very fe- 
queftered and retired enciofure, and faces upon a large 
and beautiful lake. And indeed this fpedes feems fo to 
delight in large waters, that no instance occurs of their 
abounding but near vaft, pools or rivers; and in particu¬ 
lar, it has been remarked, that they fwarm on the banks 
of the Thames, in fome places below bridge. It is 
curious to obierve with what different degrees of- archi¬ 
tectonic fkill Providence has endowed birds of the fame 
genus, and fb nearly correfpondent in their general mode 
of life! For while the /wallow and the houfe-martm 


difcover the greateft addrefs in railing and fecurely fix¬ 
ing crufts or ftiells of loam as cunabula for their young, 
■the bank-marlin terebrates a round and regular hole in 
the fand or earth, which is Terpentine, horizontal, and 
about two feet deep. At the inner end of this burrow 
does this bird depofit, in a good degree offafety, her rftde 
neft, eonftfting of fine grailes and feathers, ufuallygoofe 
■feathers, very- inartificially laid together. Perfeverance 
will accomplilh any thing; though one would at firft be 
difinclihed to. believe, that this weak bird, with her foft 
and tenderhill and claws, ihould ever be able to bore the 
ftubborn fand-bank without entirely difabling herfelf. 
Tet with.thefe-feeble inftruments have I ieen-a-palrdfi 

Ppa them 



£ 274 ] 

them make good difpatchj. and could remark how much 
they had fcooped that- day,- by the frefh fand which ran 
down- the bank, and was of a different colour from that 
which lay loofe and bleached in the Sun.- - In .what 
fpace-of time thefe little artifts are able to mine and finilh 
thefe cavities I -have never been able to difcover, for rea- 
fbns given above ; but it would be a matter worthy of 
observation, where it falls in the way of any naturaliib 
.to-make his remarks.- This dhave often taken notice of, 
that feveral holes, of different depths, are left unfmifhed 
‘at the end of fummer. To imagine that thefe begin¬ 
nings were intentionally made in order to be in greater 
forwardnels for next fpring, is allowing, perhaps, too 
much forelight and rerum prudent la- to a Ample bird. 
May not the caufe of thefe latebrce being left unfinilhed 
arife from their meeting in thofe places with Jlrata too 
haxjd, harfh, and folid for their purpofe, which they re- 
bmpiifli, and go to a frefh fpot that works more freely? 
Or may they not in other places fall- iii with a . foil as 
much too loofe and mouldering, liable to flounder, and 
threatening to overwhelm them and their labours ? ■ 

One thing is remarkable, that after fome years the old 
holes are forfaken, and new ones bored; perhaps becaufe 
the old habitations grow foul and fetid from long life-; 
or^caufe.they may fo abound with fleas as to become 
nntenajitablei. -This fpeeies of fwallow, moreover, us 
ftrangely. anpoyed with'.-fleas; and we have feet* fleas* 
bed-fleas :(puk»- irritans-) -fwarmiiig-at-thh'.mouths' of 
thefe holes-like bees-pathefloolsof tbgirjMyeskt '-.When 
, ■ - they 
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t?, e y happen to.breed near hedges and enclofjres, they 
are "dilpoiTeiled of their breeding holes by the heufc- 
foarrow, which is on the fame account a fell adversary tc 
houie-martins. - The following circumfknce fhouJd 
by no means be omitted, that thefe birds do not make 
nfe of thefe caverns by way of byb&rwcula , as might be 
expected; fince banks io perforated have been oug out 
with care in the winter, when nothing was found but 
empty neits. The fand-martin arrives much about 
the fame time with the fvvallow, and lays, as fhe does, 
from four to fix white eggs. But as this fpecies is cryp- 
) 0 S am, carrying on the bufmefs of nidification, Incuba¬ 
tion, and the fupport of its young, in the dark, it would 
not be fo eafy to afcertain the time of breeding, were it 
not for the coming forth of the broods, which appear 
much about the time, or rather fomewhat earlier tfeh 
thofe of the fwallow. The neftlings are fupportedih 
common like thofe of the congeners , with gnats and. 
other fmall infects; and fometimes they are fed 'with ii- 
bellttlz (dragon-flies) almoft as long as themfelves_.;Thb 
laft week in June, we have feen a row bf thefe oh 

a rail near a great pool, as perchers, and fo young tod 
helplefs, as eafily to be taken by hand y but vvhetfehmd 
datns'ever feed them on the wing,as htdlldw^ and^cmfe- 
martins do, we have never yet been able tb determine, 
nor do we khow‘whether they ; purfue and attack''birds 
of prev. ■ • Thefe hirmdmes are ho lbngfters, butihthdi 
mute,racking only a little&t^'noife^vteri 
..roaches their nefts. Thelfeeffi nlct toTJe Ot 


turn*. 
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turn, never with ns congregating with their congener* 
in the autumn. Undoubtedly they breed a feccnd time, 
like the houfe-martin and fwallow, and withdraw" about 
Michaelmas. Though in feme particular diftrias they 
may happen to abound, yet in the whole, in the South 
of England at leaft, is this much the rareft fpecies. For 
there are few towns or large villages but what abound 
with houfe-martins; few churches, towers, or fteeples, 
hut what are haunted by fome fwifts; fcarce a hamlet or 
lingle cottage-chimney that has not its fwallow: w r hile 
the bank-martins, fcatteredhere and there, live a fequef- 
tered life among fome abrupt fand-hills, and in the 
banks of fome few rivers. Thefe birds have a pecu¬ 
liar manner of flying; flitting about with odd jerks 
and vacillations, not unlike the motions of a butterfly. 
Doubtlefs the flight of all hirundines is influenced by, 
and adapted to, the peculiar fort of infedts which furnifh 
their food. Hence it would be worth enquiry to exa¬ 
mine, what particular genus of infedts affords the prin¬ 
cipal food of each refpedtive fpecies of fwallow. Sand- 
martins differ from their congeners in the diminutive- 
nefs of their fize and in their colour, which is what 
is ufually called a moufe-colour. Near Valentia in 
Spain they are taken and fold in the markets for the 
table; and are called by the country people, probably 
from their defultory, jerking manner of flight, papilion 
4 e Montagna. . ■ 

. with the greateft refpedt,-See. 
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XXIV. 
at Oulton, 


•■it of a Mach, 
in Ciieihire, 


'ns for raising Water , executed 
in 1772. In a Letter from 


Mr. John Whitehurft to Dr. Franklin. 


DEAR SIR, 

S.edde, jviar. i6,T^ RESUMING the mode of railing wa- 
ter by its momentum may be new and 
lifeful to many individuals, induces me to fend you the 
ihclofed plan and defeription of a work, executed in the 
year 1772, at Oulton, in Chefhire, the feat of peilip 
egerton, Efq. for the fervice of a brewhoufe and other 
offices, and is found to anfwer effectually. I am, sir, 

Your moil obedient fervant, 

JOHN WHITEHURST. 


Pleafe to ■ohfbrve, that the circumstances attending this 
water-work, require a particular attention, and areas fol¬ 
lows (fee tab." vii. fig. a.) *. (A) reprefents the fprrng or 
original'refervoir, whofe upper furface coincides with the 
horizontal Hne-BG, and the bottom of the refervoir K. 
D tlae main pipe,-inch diameter, and nearly two hun¬ 
dred yards in length,'.. E a branch pipej of the former di~ 
1 mentions. 
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menfions, for the fervice of the kitchen offices. Now it is 
to be obferved,that the kitchen offices are fituated at leaft 
eighteen or twenty feet below the fur face of the refer- 
voir A, and that the cock F is about iixteen feet below 
it. G reprefenls a valve-box, g the valve, H an air- 
veiFel, oa the ends of the main-pipe inferted into H, and 
bending downwards, to prevent the air from being driven 
out when the water is forced into it, w the furface of 
the water. N cw it is well known, that water difcharged 
from an aperture, under a preffure of iixteen feet per¬ 
pendicular height, moves at the rate of thirty-two feet 
in a fecond of time; therefore fuch will be the velocity 
of the water from the cock F. And although the aper¬ 
ture of the cock F is not equal to the diameter of the 
pipe D, yet the velocity of the water contained in it will 
be very eonfiderable: confequently, when a column of 
water, two hundred yards in length, is thus put into 
motion, and fuddenly flopped by the cock F, its mo¬ 
mentous force will open the valve g, and condenfe the 
air in H, as often as water is drawn from F. In what 
degree the air is thus condenfed, is needlefs to fay in the 
inftance before ns; therefore I fhall only obferve, that 
It was fufficiently condenfed to force out the water into' 
the refervoir K, and even to burft the veflel H, in a few 
months after it was firft conftnicied, though apparently 
very firm, being made of ftieet lead, about nine or ten' 
pounds, weight to a fquare foot. From whence It feems 
reafoaable to infer, that the momentous force is much 

fuperior 
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Superior to the Simple preffiire of the column IK; and 
therefore equal to a greater refinance (if required) than 
a preiTure of four or five feet, perpendicular height. 
It feems neceffary further to obferve, that the' confiimp- 
tion of water in the kitchen offices is very considerable; 
that is, that water.is frequently drawing from morning 
till right all the days of the year. 




Vhi. LXV. 


xx?. m* 
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XXV. 'Extract of a Letter jrom Mr. Lexel to Dr. Morton. 
Dated Peterfburg, June 14,1774. 


Redd 



ridians of the principal Obfervatories of Europe, which. I 
am periuaded can belt be afcertained by the occultations. 
of .the fixed liars.by the Moon; it would be of great fer- 
vice to me to be furnifhed with the obfervations that 
have been made, or that will be made, this year, of the 
occultations of % or of y Tauri by the Moon. I beg, 
therefore, sir, you will pleafe to delire Mr. maskelyne 
to communicate them to me, towards the beginning of 
the next year, directed to Mr. euler, fecretary of our 
Academy. It would alfo be of great ule to me to have 
the obfervation of the occultation of the Pleiades by the 
Moon the 15th of March, 17 66, in cafe it has been taken 
at Greenwich. 


Here are fome obfervations of Mr. Wargentia, of the 
■,.occultations of a and y Tauri. 


■dm 7 5? 
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The foil 


mv cbiervations 


j; 73 , Nov. xju 56 4 “ 

*J 74 » Jan. 2 S| 7 2 52 

8 20 JL± 

l 

April 14 S 2 S 34 

9 3 20 

*5 9 3 2 0 
26:10 21 31 

May 22 ! 13 2 20 


- i insertion or * £in?*oit certain; ine mirr 
{ l net omerved cn account ci ciovds 

i Immerfion, *] t 
1 _ / Doth, certain* 

j Emeriion, j 

j Immerfion of very certain, 

? Emerlion of the fame. 

? 

I Immerfion of flamstead's 115 in g * 

| Immerfion of a fiar of the 6 th magnitude 
! Immerfion of m Virguiis, very certain. 


:on mt 


I have lately diicovered two curious theorems, which 
I fhall here communicate to the Koval Societv, 

* j 

T H E O R E M. 

Let a, b, c, d, e , f, be a polygon whole 
tides are named a, b, c } d, e,f; and the 
exterior angles /S, <y, <?, s, fo that the' 
fide a be placed between the angles- a 
and & £ between & <y, Sec. 

I. « x I'm. a + i x iin (*-r + c x lin. (» + (2 +'/) + d X iin. (* + i 3 -i-y 4 ty 

*f/x(fm.*+! 3 + 7 +H«) +/xfin.(a+^+y+»-r‘ + {) = 'i?« 



&» 


<?q a 
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a X » + £> x -oi» (» 4- * } -f c X coi. -f* 4 -f 7 } *r ^ co ^ ^ -f £ + ' 


+ * XCGL 




-fx coi. »'f5-f7-r = -t- s 4 0 — $• 


In fact it is fin. (# 4- <S -f y + + £ + <£) = fin. 360° = 5. 
and coi". {i/-r^ f /rlr£-i-^} = + I.; but in order to, give 
the fame form to the two expreffions, I rather chofeto 
reprefent them as I have dene. By means of thefe two 
theorems the folution of polygons will be as eafy as that 
of triangles by common trigonometry. 


XXVI. An 
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XXVI. An InveJIigaHan of a general ‘theorem for fading 
the Length of any Arc of any Conic Hyperbola, by Means- 
' of Ekvo Elliptic Arcs , with feme other new and ufeful 
itheorems deduced therefrom. By John LancLen, F. R. 6 \ 

Redde, Mar. 23* T N a paper, which the Society did me the 
A honour to publifh in the Philofophicai 
Tranfadtions for the year 1771,1 announced, that I had 
difeovered a general theorem for finding the length of 
any arc of any conic hyperbola, by means of two ellip¬ 
tic arcs; and I promifed to communicate the inveftiga** 
tion of fuch theorem- I now purpofe to perform my 
promife; and, being pleaied with the difeovery (by 
■which we are enabled to bring out very elegant conclu- 
fions in many interefting enquiries, as w ell mechanical 
as purely geometrical), I cannot but flatter myfelf, tliat 
what I am about to communicate will be acceptable to 
gentlemen who are curious in fuch inquiries-, 

1. From the theorem taken notice of in Art- 1. of the 
paper I have juft now mentioned, it follows, that in the h y- 
perhola ad (tab. vii. fig. 1.), if the femi-tranfverfe axis 

Acbe=m~n; the femi-conjugat e=2xmJ?-: and the per¬ 
pendicular cp, from the center c upon the tangent dp, 

-f : ‘~; the difference (dp -ad) between the fait! 

tangent 





2. It is well known, that in. any ellipfis whole femi- 
tranverfe axis is m, and femi-conjugate n if x be the 
abfdiTa,. meafured from the center upon the tranfverfe 
axis, and z the arc between the conjugate axis and. the 


ordinate correfponding 




x „v will be = 






appears, that in the ellipfis aed (fig. 2.) whole femi- 
tranfverie axis cd is -m+?u femi-conjugate ca= 2 x-wk-> 
and abfeiffa cb (correfponding to the ordinate be) 

L” t; the arc ae is equal to the fluent of x i. 

m—n m — nf —>r* 

3. In the ellipfis aefd (fig* 3.), the femi-tranfverfe 
axis cd being = /;/; the lemi-conjugate ca = n; and 
the abiciffa cb (correfponding to the ordinate be) = x; 
if ep, the tangent at e, intercepted by a perpendicular 
(cp) drawn thereto from the center c, be denoted by t\ 

gx x -r—s)' (as is well known) will be = /, g being as 

in the preceding article. , . .... 


Hence 
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Hence x 1 = ~ 

o c O at. * 


From 


which equation, by taking the fluxions, we have, 

t . ifF-rtf Xii — ft 

*•» » ? «* „ * . . 1 1 r. ..,. r; .;'y 11 " T ~" — ~ « r ' —** ** ”******'«>, r 

2 gx zt:~—n 1 *— 2 X nf -f n m X V + f p 


4- n~ x; f—£ 3 i 


:? X Att -At* —r X M-f-K'f —r 


. But z beinc 


m 9 ‘ — -x z 1 


as obierved in the preceding article, it appear: 


x xx n 


It is obvious, therefore, that 


— : . 1 


.s is —~t 


n:—hi xr— f~ 


wT+aT x i—ft 
m —» “—f x ,/7+Ff- 


m—hf—f xm^nf — f' n 


i_ ^ ■m-j-Ps xt- 


-f x ,?*Hrh 


m—«!“—i 


- it + * x 1 x i T t x ^ 4 —^| 2 x /. From whence 

~ ;/2 -f fir z —r ' “* m —W— r 

taking the fluents by the theorems in art. i. and 2. we 


T> - 2 TJ c ^ 

have z -ae (fig. 3.) -\i + 2_~ (fig, 1.) ~ (fig.. 2.) 

confequently the hyperbolic arc ad is =dp + ae -f 2 1 - 4 a e. 
Thus, beyond my expectation, I find, that the hyperbola 
may'in general be rectified.by means of two ellipies. 

Writing e and f for the quadrantal arcs ad, ad, (fig*. 
2. and 3.) reipeclively, and l for the limit of the differ- 
eijcemp -ai>, whilil; the point of contact (n) is ftippofed 
•to be ; carried' to 'an'infinite diifahce. from rthe vertex a of 
.the hyperbola, (fig.'1.), we findr'• . ■ .. . 


the value of an being =4F when 
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that Is, when e coincides with d (fig. 2.), and ? with c 
fii^. 1bv what I have proved in the before mentioned 
paper, art. 10. 

4. From what is done above, the following ufeful 
theorems are deduced. 

THEOREM I. 

p~ 

t i —■ 

The fluent of--a~ z "fix -—' is = de, 

a —a‘ 

THEOREM II. 


The fluent of ±a z z z z x 


£+. 

a 


.2 a' 

'T 


■ 4-1 


2t2 - 


•de-^-42 
b~ 


lef. 


THEOREM III, 

£ I* 

The fluent of - = 2 ef-de=2 f-e+ad-dp. 

i> z + zkz —a'U 

THEOREM IV. 

The fluent of f g - Jfe* 2 = 2 x d e-e f. N.B.£= 2 z£., 
V + ai »— 20 

Thefe theorems ftili refer to fig. 1.2. 3.; but now 
the values of the {Several lines therein (being not as be¬ 
fore) are as here fpecified; videlicet , 

Fig. 1. In the hyperbola ad, the femi-tranfverfe axis 
AC is now = a; the femi-conjugate -b\ the perpendicu¬ 
lar cp, from the center c upon the tangent dp, 

the (aidtangent dp =-p £ x ; and the abfciffa 
CB (corrtfpendmg to the ordinate bp) is =~x 


Fig. 



r'l2> 
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In the eiiiofis aed, the iem>traiiiVerie 


cd is 


a' -rb'" 


<* a" «f b~\t 

cb =-; x ti¬ 


the iemi-coiijegate c z~dr im 
s’": and the ordinate be=£x 


>1 me a Diana 
”11 - 




Fig. 3. In the ellipfis a e fcl, the iemi-tranfverfe axis 


Cd Is: 


4 <?; thefeml-coniugate ea=Lh-Lr 


■ » 


the tangents ep, fq, intercepted by perpendiculars (cp, cq) 

drawn thereto from the center c, each = al x a-z Vi ; and 
the abfciira (cb’ or cb") on c d, correfponding to the point 
e or f, of the curve is determined by the expreffion 

—— V.Vii’i 


a z + i?T§ + 


: cd. 


2 2 -fa 1 —i’ i|? 


The quadrantal arc ad (fig. 2.) is denoted by e; and 
the quadrantal arc ad (fig. 3.) -is denoted by f. l the 
limit of dp-ad (fig. 1.) is = 2F-E. 

From what is now done, I might proceed to deduce 
many other new theorems, for the computation of 
fluents; but I ihall, at preient, decline that buiinefs: 
and, after giving a remarkable example of the ufe of 
theorem 4. in computing the defeent of a heavy body 
In a circular arc, conclude this paper with a few obfer- 
vations relative to the contents of the preceding articles. 

5. Let Ipqn (fig. 4.) be a femi-cirde perpendicular 
to the horizon, vhofe hlglieft point is 1, lowed n. and 
center m. Let ps, qt, parallel to the horizon, meet the 
diameter Iran in $ and t; and let the ramus Ira yrrnn) 
be denoted by r: the height ns by d; and the diftaaqe 
VOL. LXV. Rr st by 



2 8 8 


£t bv Then, putting h for (i6-~ feet) the fpace a 
heavy body, defending freely from reft, falls through 
in one iecond cf time; and fuppofmg a pendulum, or 
other heavy body, defending by its gravity from p, along 
the arc pq n, to have arrived at q; the fluxion- of the time 


of defcent will be 


irb ~x " a - 


711 


The fluent 


n- y< £-***'£' - 2 » r— — ih X - X 

whereof, or the time of defcent from p to q is (by 
theor. 4. of the preceding article) = - xde-ef. 

Ir X 2 r —d 


a (in that theorem) being taken =</*, cb (fig. 


X a - 


-.v' T , and ep, fq, (fig. 3.) each = d-xW 

a 1 

Hence it appears, that the whole time of defcent from 


p to n is = 7 


2 r 


hi x 2r—d 


x e-f; when, in fig. 2. and 3. the 


femi-axes are taken according to the values of a and b 
juft now ipecified. 

6. If pqnbe a quadrant; that is, if d be = r, the whole 
time of defcent from p to 11 will be =2 x e—f, by the 


above theorem. Which time, by what I have fhewn in 
the Philoft Tranfacb for 177x, is = -4 x t£.+ jVe" - zc y 

■ h~ “ *' 

c being | of the periphery of the circle whole radius is r. 

■ Goafeq-penily, — x e-f being found=dx i-E+^ys 3 - 2 c, 

we find from that equation f= wttere E is^ 
the quad rantal "atft of the ellipfis, whofe fembtraniverfie 

and ferai-conjugate axes are dr)’ and rl; and f the qua¬ 
si drantal. 
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£ uii, '• I 


„ ~v_ C 


tile of Flux 


' "~i n c»in a * 


gmee 


fnnt thr- 


XY/VU could 


the quadrature or rectification of the conic lections. But 
that gentleman has ihewn, in that treatiie, that the laid 
curve may in every cafe be conftructed by the rsctifioa- 
tion of the hyperbola and ellipfis: and he has obferved, 
that, by the fame means, we may conftruct the curve 
along which, if a heavy body moved, it would recede 
equally in equal times from a given point. Which lad 
mentioned curve Mr. james Bernoulli conftructed by 
the rectification of the elaftic curve, and Mr. leibnitz 
and Mr. john Bernoulli by the rectification of a geo¬ 
metrical curve of a higher kind than the conic fedtions. 
It is obfervable, that Mr. maclaurin’s method of con- 
ftruction juft now adverted to, though very elegant, is 
not without a defect. The difference between the hy¬ 
perbolic arc and its tangent being neceffary to be taken, 
the method always fails when Tome principal point in 
the figure is to be determined; the faid arc and its tan¬ 
gent then both becoming infinite, though their differ¬ 
ence be at the fame time finite. The contents of this 
paper, properly applied, will evince, that both the daf.k 
curve and the curve of equable recefs from a given point 
(with many others) may be conftructed by the rectifica¬ 
tion of the ellipfis only, without failure in any point 

XXVII, -Mr**- 


•R r a 
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it XV II. Observations made at Chiilehurft, in Kent, in the 
Tear 1774, By the Rev. F rands WoUaiton, LL.B , 
F.R.S. 


Mar. :5 ? T TAVING how compleatcd my original 
I; A -i* deiign, and kept my dock going for a 
third year, without the leaft touch of the oil, or any al¬ 
teration whatioever, I prefume the refult of my obfer- 
vations to afeertain the rate of its going, may not be an 
unacceptable addition to the former papers on that fub- 
jerir, delivered to this Society. The regular difference 
between the fummer and winter months, and fome degree 
of ilmilarity between thole differences, feems to fhew 
a regularity in the cattle. What that may be, is not 
fully to be afeertained hereby; though it feems to have 
been difference of moiiture, rather than of heat- By 
comparing thefe three lalf years with that which I firff 
gave, when the dock was in fome degree foul, it feems 
as if it were moft affected when the work is clean. Yet 
is not that quite certain; for the differences, which de- 
creaiing gradually in the following table, would jiiftify 
this condufiori, it may he obferved, increafe again in 
the iaft inftance. <■■■": 


The 
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The firffc greater. lof? was Dec, i 
The next greateft gain June i ■ 

The next created: loll Get. i • 


The dock was cleaned Novemhe 
not be reckoned to get to any hated 
n:ng of the next year; after which, 


. ne nrit 


itwft lofs was 


The next greateit gain 
The next greateft lofs 
The next greateit gain 
The next leaft gain 
The next greateft gain 
The next greateft lofs to 
the end of that rear. 


Feb.. 1772 
July 1772 

J a11 * 1 7 7 3 

Aug. 1773 
Feb. 1774 
Aug. 1774 

■Dec, 1774 


+ 7,83 '' 

' 7 - 9 - 
— 0,09'A 
^ 0,2 u 

+ 0,17 ’ 

, 

+ 0.3c A 


0,9c " 


Hereby July and Auguft appear to be the months fA- 
greateft acceleration, and January and Fehraary for re¬ 
tardation; contrary to the affection of metalline reds, 
hut agreeable to-the effect to be expected from moifture 
upon wood. Yet this difference is not fo great in any 
degree, nor (what is more material to obfervation) by 
any means fo hidden in its changes, as what is ccca- 
honed by heat upon metals. And even this, perhaps, 
might be obviated by a ftrong, coat of vamiili on the 
rod, or ibrae preparation of the wood itfelf. One 
thing it may be proper to mention, as an accidental ex¬ 
perience I have had the iaft year; that a clock fo fixed, 
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v.'itli a pendulum of fo fimple conftruflicn, 
aftecied by any tremulous motion of the 


br 


r* f\ > « 

V L 1 *> X - A T 


ftldin 


to 


which it is fattened. In the months of March, April, and 
part of Mar, I had occsfion to make alterations in the 
top of my houfe, in order to gain more rooms in it; 
and notwithstanding the great jarring neceflariiy conie- 
quent upon taking off the old rafters, and laying on a 
new leaded roof, and new joifts and floor over the obfer- 
vatory itfelf, the clock feems not to have been difor- 
dered at all by it. Between February 7 th and 20 th 
there will appear an error in the calculation of gain, to 
any one who fhall take the trouble to examine it: not 
that I believe there is really any error in it; hut by an 
accident in winding the clock (not having put down the 
fpring fufficiently, which is intended to keep on the mo¬ 
tion of the wheels,) there were 6 " loft, as appeared by 
the affiftant clock, which had been fet with it juft before. 
Thefe 6 ' r being allowed for, will reduce the lofs of 


4 ! ' // 

2,1 to a gain of 3,9 in that interval of thirteen days, 


it a *t 

-2,1 +6= + 3,9. In the months of February, March, 

and April, I was frequently from home; fo that the ftate 
of the thermometer and barometer, if I were to fet them 
•down, would be very imperfect. In the other months 
they are more compleat; yet there may, perhaps, in my 
abfence, have been fome days in them either higher or 
lower than what are here given. 


1773 - 
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Accidents of weather and various avocations have • 
prevented me from making any other obfervations in 
the courier of the lair year; excepting the iecond difap- 
pearance of Saturn’s ring, and re-appearance of it again, 
both of which I was fortunate enough to obferve. I had 
feen the ring many times after its firft re-appearance; and 
obferved it to be leffening again, till it was become but 

a mere 











0 - 95 - 1 

a mere thread of light, Monday, April 4, though, cer¬ 
tainly viiible then. Tuefday, April 5, the evening 
was verv clear, yet no ring could I perceive with my 
vi- feet achromatic telefcope; nor from that, time did I 
fee any thing of it (but, during: part of.the interval, the 
appearance of a dark belt acrois the pir.net,; tin fnan- 
day, June 30, when I thougiit I lave tne preceding anja. 
Saturday, July 2 ,1 am fare I faw the whole ring again, 
as a thread of light; and as the preceding o.nja, or end 
of that thread, appeared larger than the lubiequent one, 
it probable was viiible, and not only a deception, when 1 
fancied I perceived it before. In thefe obfervations it de- 
ferves to be remarked, that the magnifying power of 
100 feemed, from its brightneis, to ihew the thread or 

the ring more vifibly taan 1 5 °* 


Qihlehurft, 
Jan. 1775. 


FRANCIS WOLLASTON 
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jjbi ^uUat^alrUian^-Jnf^ibed within a cipcM $$?£&' 

,] -ibon-py ^?r4mng/i that£anieJ0(if^4 ? ^i^}} e 

<^mew £ kr, :ri ' ... ’ ,y r j - ••V-i 


L E : T abc( m ym. fig. i*) fee 

glejiafijAfeefi.pa the circle A»c»| ; ^d : |^4»‘E, feg ; a 
triangle f»pgq|efi latger 4$^ Ajtgfe 
with, one of;fes.-angtes_.a$.the 
angles. 

its other.Wrangle*: wfllfall- : fitfe : onih^&grnfnt’6 j 45s 
and a?c, w-one";o£"tfee : aiigles .mll^the.f^ir^at^Cj-- 
., Fiiltj-let one obits angles fail at p, between A-an4f jka^u4 
, the other at e, between.- a. and- c, - and draw ? & Jine-B.E« 
...Iii.tte.tria.ngles. abs # ABE* the. triangle AB^.;is-comi^w» 
.. aj&d-jfee,two femaiiiing •|ri^glei5-.B^;fF^^,jS|]£^i , 5 
.:lQEtfee r kigie*hl-j 
■thOtWt'4g^Al&5 

- th$ fa Of jfegfne^t 


u <Hm£«Ms»M£y 

miMh { s^m-mms a st¥^ s 
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aef, BCFj mnft be equal; wherefore the ikies are pro¬ 
portional, and bc and az, fubtending equal angles muit 
be homologous; but bc is equal to ac, which is greater 
tkMr Mf &’*»'•*$• gjEfeat^FIKah 

afe, and fo the 1 4qnhateral r triangle ,a6C Is greater than 
the triangle abe. In the fame manner, the triangle 
are may be proved greater than ade; for ahe is com¬ 
mon, and the two .triangles adh, i bhe, are iimilar, and 
their fides proportional; and ad and be, fubtending 
equal angles, be homologous; but be is greater 

than bc, which is equal to ab, and that again greater 
AD;''b^iiifeqhkidy be is' greyer than %%''■'$&& ih& 
whdle i tiiaii^ie'’ £ib- greater than' Alb; arid fifthe- equi¬ 
lateral triangle muft, a fortiori , be greater- thahf'AED. 
% E.D . 

■ Next; iet t&«! triangle 1 aM he"'luppbfecf greater thjjn. 
the eqhil^ttmFfrlal^e ABc, : -and* let thbi^gie 'lAb F~fSU 
iqj&ewiSele^&f the fegsrieht-B&€$3(lee 

'-'thah/blff-fbFif h :t, 

"the aiigle"'‘aStFfehg.-apiiied' to- -ahy : -of'the-angTes ■b&.tbe 

i «** ,« T^ITT4?.** ’?• & i iT\F-+lZ ' '* ,:hr 1/TL.lblt _jlsl Lr 


- kUc r 

^Ojhei’f^equp^ibid Bb^h^g-ieS-thm‘EG,;--AE"muft^ be 

the-light -line he, aiwhtheh in the 
'Mangle- afi> --is ■ common, 

1 t%v^?- ; IFiim§^es~-Af% dfo, are equiangular and 

be, fubtending equal angles,. 
y ^ehhiribl6g(i\3S‘; 'btrt do' is greater than ae ; fo the trian- 
^reatebthan the- triangle afe, and the whole 
• iac * S f a triangle 
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rii angle adc is, .greater than a die; but the equilateral 
triangle mar be proved greater than ad C from the firft 
ca fe, and ■ confequently' greater than a D e . %^,E. D. . 


■? fo? O S I T I O N' II. 


*;;; equilateral triangle defcribed about a circle is kfs than 
..any,..other' triangle JhaL (tan be deferibedabout the [ante 
.cij-'chi. 'Fig, 3. 


LIT the equilateral triangle abc be defcribed about 
the circle kix, and let the triangle bdg be fuppofed lefs 
than the equilateral triangle. "Draw the line af parallel 
to sc, then the triangles afe, egg, are limilar; for the 
oppohte angles aef, gec, are equal,‘as like wife the angle' 
afe to the angle egc ; the lines af and gc being parallel, 
and falling upon the fame line fg, the angles afe "and 
egc are therefore equal, and the fid'es AEj EC, lUbt ending 
equal angles,'are homologous; "but the fide of the equi¬ 
lateral' triangle ac % being equally divided"' kt 1, the line 
ae is greater than e cl’ and confequently the triangle afe 
is larger than the triangle EGc ; and the triangle dae 
much larger than, egc: therefore, in the triangles dbg 
and abc the part abge being common, the whole trian¬ 
gle dbg is larger than the equilateral triangle. £* D. 

'Whatever other triangles can be-defcribed about a oir- 
cle,may be demonflrated to.Be larger thatt ah eqifilatetat 
triangle dderibed about the fame circle, upon the fame 
principles as the•, . 


PROPC- 


i 



[ 299 3 

P R 6 P O' S I T I O N III, . 

Tbs fqmr.eof the fide of a# eqwdaieral triangle bnfcr-iped bn 
a circle is equal to a reef angle under the diameter of f'm 
■ circle , and a perpendicular let Jail, from any angle $f the 
■■ triangle upon the oppofte jide. Fig. 4., ■ 

THE two triangles adc, aec, are cqm-angiiiortijld 
fimilar, the angles acd, aec, being hath right, and that 
at a common; therefore ad : ac ::ac: ae, . and ac*= 
AD XAE. %E.D(*h , ' , 

The fqnare of one fide of the triangle being com- 
pleated fo as to include the triangle, I far, that part 
of the fide of the fqnare that falls within the circle 
is equal to the radius; and the other part, lying with¬ 
out the circle, is equal to the radius minus twice the 
portion lying between the fide of the fqnare, and the 
circumference of the circle; or is equal to that part of 
the radius that lies between the centre and the fide of 
the fqnare minus the remainder of the radius; that is cl 

(a) And nniveiiitlly, a perpendicular being drawn from any angle of a right- 
lined, triangle to tlie oppofite fide, the redangle under the two fides which contain 
that angle, is equal to the refl'angie under the perpendicular and the diameter of 
the circumfcribed circle. (See tab. vxii. %. 5.) ■■■•' • 

From'A,-one angle of the triangle bac, draw ae perpendicular to the fide 
gc. Round the triangle BAcdefcribe a circle, and draw. the diameter ad. I fay, 
the rectangles acxab, ae x ad, are equal. Join db. The angle dba is a 
right angle.' Therefore it is equal to the right angle cea. ' The angles at the 
circumference ace, ADB,-arc equal, "becaufc they fiend upon the fame arc ae. 
Therefore the two triangles ace, adb, are funiiar, and ac : ae = ad : ab». • 
Therefore■ ac^aeczaex ad. ^ E% D. s. hce.sx.ey. 




C 3Q« } 

is equal to the radius, and li=kg—smg ; or li=km~ mg, 
fg being parallel to bc, and confequently perpendicular 
to ic, muft divide the chord lc in two equal parts; io 
that mc being equal to ke, lc muft be equal to ske ; but 
SE (by 1UCL* 1. xiii. pr. ia<-cor. 2 . Clav.) is equal to 
sd; therefore lc. =? kd the radius. The fide of the 
ftpiaxe ic being equal to bc is likewife equal to nm; but 
lc being equal to kg, the remaining part li muft be 
equal to nk— mg; or to km—mg. %&E. JD. 


Itxvm, ni 
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XXIX. Be Polygons Area velPmmetro maxlmu et mini- 
mis, infcriptu Circulo , vei Circulum drcum/enbentibm . 
Au&ore S. Horfiey, IX. D. R, S. Set. 


Redcfff, M&y 19* jyfS, 

THEOEEMA l. {TAB. IX.) 

Si Uma re&a arcum elrcutarem contingentibm dmb'm itt- 
tefceptum coniingat , Jegmenium ejus, contingentibm 
prime pqfttis interceptum, in conta&us fui punSo vel 
aqualiter vel inaquaUter divifum eft, ptoui areas ip/e 
circulars squallier vel inaquatiter in eodem punglo di - 
vi/us eft* Segmentaque arcus (.ineequaliter fcilket L dmift,} 
et re&a confmgentis majera et minora ab iifdem Junt 
partibus mutui conta&us* 

A RCUM crrciilarem aec, Conttngendbus &*abus, AS, 
cd» iatercejjturii, re&a m in pun&o t'amtingat. 
Re&a veto b» contmgentibus primo pofitis, a% cd, in 
pun&is b, d, occurrat. Dico re&am Sb in pua&» s vel 
peqnafiter vei insequaliter dlvilam, prout aretts aec ae* 
qtlaliter vei inaequaiiter in eddem pun&o E divifus eft. 
Primo pita arcum Ac in pun&o fe aequaliter divifum, 
Dico igitur et re&am bd, in pun&o e, bifariam fecaxir 
Gircuii aec centrum efto f. Jungantur FE, m 9 m f 

rum 



rum fb, fd, circuli peripherise in pun&is g, h, occurrant. 
IlefeeFB, fd arcus ae, ce bifariam dividunt. Arcus igi- 
tur- ge, HE r arcuum ae, ce femiffes* iEquales igitur 
os,, eh, propter ae? eg,, ex hypothec, aequales. Quare 
anguii bfe, dfe aequales. JEqual.es autem anguii bef, 
■bef :• re< 5 tUs enim uterque. In triangulis igitur bfe, dfe, 
quae iatus commune habent ef, duo anguii bef, bfe, 
duobus BEF, DFE, finguli ftngulis.aequales. Reliqua igi¬ 
tur reliquis aequalia (per EL i. z 6 .). Quare be = ed. 

Jam vero puta arcum ac insequaliter in e divifum, 
et fegmentorum ae, ce, majus effe ae, ce minus. (fig. a.)- 
Dko re^am BD i&aequaliter in pumfto e divifam, fegmen- 
tumque £r majus effe, de minus. Jungantur enim ut 
piius'fB, fe, quarum fb, fd peripheriae in pundtis 
& } Et, occurrant. Redbe fb, fd, arcus ae, ce, bifariam. 
tiivMfint* Arcus igitur ge, he, arcuum ae, ce, femiffes. 

arcu ce major lit, arcus ge area he. 
nsagfor erit. Angulus igitur RFEangelo dfe major. Fiat 
aogulus.EFK angulo dfe aequalis. Quoniam angulus kfe 
angulo dfe aequalis eft, nec non angulus rectus kef, re£to 
DEF aequalis'; in triangulis efk ? efd, quae Iatus? ef com¬ 
mune habent, anguii duo kfe, kef,. duobus DFE, def, 
finguli iingUlis aequales.' 'Reliqua igitur rehquis aequa- 
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THEOREM A II. 


JJnea recta qua arcum circularem contmgentibus duabus 
interceptmn in pun&o medio continuity et contingents - 
bus pritm pofitis bine inde occurrity }minima eft omnium 


quay eundem arcum contingcntss t contmgentibus prints 


pofitis intercipiuniur. 


ARCUM circularem bed, contmgentibus duabus ab, 
cd, interceptum reda ac in puncto e contingat, et con.- 
tingentibus prirrio pofitis ab, cd, in pundis a, c, occur¬ 
rat. Pundum e arcus bed medium efto. DIco redam 
ac omnium minimam, quae, arcum bed contingentes, 
contmgentibus ab, cd, intercipiuntur. Sumatur enim 
in arcu bed pundum quodlibet f, et ducatur reda gh 
quae circulitm in F contingat. Recta vero gh contin- 
gentibus ab, cd, in pencils g, h, occurrat. Dico redam 
ac reda gh minorem. Si parallel® lint contingentes 
ab, cd (fig. i.) res manifefia eft: parallelas enim ab, cd, 
reda gh oblique fecat, recta autem ac normaliter. Reel® 
vero ab, cd, non tint parallel®, (fig. a. et 3.) Si reda ac 
non fit minor quam gh, aut sequalis erit, aut major. Sk 
primo sequalis. Arcus autem bd, insequaliter in 1 divifi, 
fegnwatum majus efto bf. Red® igitur gh, insequaliter 
in f divif®, fegmentum gf majus erit (per 1. hujus). 
Red® b&, dc, product® occurrent; occurfus efto k: 
re&xtrum vero gh, ac, occurfus efto l* Junda. bd, per 
H ducatur hm redis bd, ac, parallela: et per g dpcatyr 
gn red® dk parallela, qu® reel® ac in n occurrat. 
Voi. LXY. T t Red® 
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Recbe gf, gb, quse circulum in punctis b, f, contingente; 
in puncto g conveniunt, sequales font. Pari rations ae,. 
ab, sequales. Recta igitnr gf duabus ae, ag, fimul 
fumptis sequslis eft. Rurfim; recite hf, hd, quae brcu- 
lum in punctis f, d, contingents in puncto h conve- 
niunt, sequales funt. Pari ratione CD, ce, sequales. Recta 
igitnr c d, vel ce, duabus fh, hc, fimul fumptis aeqnalis. 
Tres igitnr gf, fh, hc, fimul fumptse, tribus ag, ae, ec, 
fimul fumptis sequales; id eft, duse gk, hc, fimul fumptse 
duabus ag, ac, fimul fumptis. Recite autem gh, ac, ex 
bypotbefi, sequales. Ablatis igitur gh, ac, sequalibus, re- 
linquuntur hc, ag, sequales. Propter rectas autem ac, 
mk, bd, parallel as, et trianguium bkd iiofceles, sequales 
fpnt ch, am : quare ag, am, sequales. Propter parallelas, 
autem al, mh, rectse gm, gh, in punctis a, l, fimiliter di¬ 
vide flint: bifariam autem gm in a : quare et gh bifariam 
in l : et propter gx, cd, parallelas, cx bifariam in L. Cum 
CL igitur femiifis fit rebtje cx, et ce femiffis rectse c a, exit 
el recite ax femiffis, five ax rectse el dupla. Redta au¬ 
tem gh sequaliter in l divifa, cum ejufdem rectse, in- 
sequaliter in f divide, fegmentum gf majus eft (per i. hu- 
jufi, refta gf, reads hj et duplse fl fimul fumptis sequa- 
lis eft* Rectse autem gf recta gs sequalis. Quare gb, five 
cIuxgm, mb, fimul fumptse, duabus, hf et duplse fl, fimul 
fumptis, five duabus, hd et duplse fl, fimul fumptis, 
sequales. Et ablatis bine inde mb, hd, sequalibus, re- 
linquetur GM sequalis duplse fl, id eft duplse el, : M eft, 
ex prius oftenfis, redtse an. Propter sequales autem ga, 
am, recta gm rectse ga dupla eft: et propter parallelas gn, 

kc 
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k.Uj u'lauguia AKC, AGX firnilia; icLLcm auicia aa. a 
sequalia: cequalia igitur ga, gx. Duse igitur ga, g: 


latera 


iimiii iumptx, ciupi 


se ga aequales iunt: 


AX Gil. 


Rectse autem gx, ax ofteniae funt xquales. Duse igiti 
ga, gx, limn! iumptae, recite ax ceoutdes fimc : dv 
nerape trianguli latera fimul iunqita cequalia reliqu- 


Quod eft abfurdum. 


Non funt igitur ac, gh 


equu ex 
3 eiiim 


Dico neque majorem effe ac Guam gh. Efto eiiim 
major ac, iiquidem effe poteft. Dux gh, kc fimul 
fumptx duabtis ag, ac fimul fumptis, ut prius, xquales 
funt. Cum igitur ac major fit quam gh, erit ag minor 
quam hc. ftEquales autem hc, am, ut prius. Ergo ag 
minor erit quam am; acproinde, propter rectarum gm,gh, 
xc, fimilem in punctis a, l, divifionem, gl minor quam 
lh, et xl minor, quam lc. Cum igitiir ce femhlis eft 
recite ca, et cl major-quam femiilis recite cx, erit el 
minor quam femiffis recite ax: five ax dupla EL ma¬ 
jor. Porro cum recite gh incequaliter in l divide, feg- 
mentum gl, ex oftenfis, minus eft, ejuidem autem recta; 


incequaliter in f divide fegmentum gf majus, (per i. hu- 
jus) dux, fh et dupla fl, fimul fumptae recta gf majores 
funt, five oequali gb, five duabtts gm, mb fimul'fumptis. 
Et tequalibUs fh, mb liinc inde ablatis, reiinquetur du¬ 
pla fl recta gm major. .Equates autem lf, le. Quare 
dupla el recta gm major: et aX, qute dupla el jam 
oftenfa eft major, redid gm multo major erit. Propter 
ga minorem vero quam am, recta gm' dupla ag major. 
EEquales autem ut prius ga, gx. Dupla igitur ga, dua- 
bus ga, gn fimul fumptis tequalis eft, Refta igitur gm, 

T t a " duabus 
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duabus ga, Gsr iimtil fumptis major. Et proinde reda 
an. qua; oftenia eft major quem gm, duabus ga, gm, 
■ frm i.il fumptis multo major. Trianguli igitur agn latus 
AN.duobus reliquis limul fumptis majus. Quod eft ahfur- 
dum.-:., Reda igitur .jig recta gk major non eft. Sed nee 
sequalis.. Minor igitur.. Simili ratione et alia omni mi¬ 
nor, quae arcam bd contingens contingentibus primopc- 
fi.tis.CABj CD intercepta eft. Omnium igitur minima. 
SaJL-ZV; • • ■ ■' ■ - 

’ . THEOREM A III. 

Fokgonormn omnium, lateribus numero datis,datum eircu - 
han circumfcrlbentium, aquiangulum perimetro mini 
mum eft. . 


CIRCULUM abcd circumfcriptum pufa polygono, 
quatvolneris laterum, fghke, quod omnium quae, sequaii 
laterum -numero, circa eundem circulum circumfcribi 
poffiant, perimetrum minimam habeat, Dico polygonum 
fghke ^equiangnlumefle. Nam ft aequiangulum non fit, 
neceile eft ut duos aliquos angulos proximos insequales 
habeat; nam ii nullos proximos, omnino imllos; fed 
aequiangulum erit.. Sunto igitur inaequales proximi duo 
anguli gee, kef. Latera vero gf, ke, quae cum inter- 
medio fe angulos illos complexa funt, circulum in a, d 
pundis contingant: et latus intermedium' fe eundem. in 
e contingafc, : GIrculi centrum efto o. Jungantur oa, 
ol, od; Anguli afl, aol limul furnpti duobus redis 
requales font, propter angulos ad a, l redos. Similiter 

anguli 
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MauliBE^MLfimulftmptidiiobusreaissquale^pro?- 

ter anodos ad d et l rectos. Duo igitur afl, aol, limu. 
fempti, duobus del, dol fad flop* equate, to- 
qualibus igitur afl, del bine iade ablatis, rennqutmtur 
AOL.DOLintequales. Arcus igitur al, lb insquales. Bl- 
fariam igitur lecetur arcus ald in M puncto, quod nereis 
firio a puncto L diverfum erit. Per m ducamr refta qua 
a-cum AD contingat. Contingens per m contingentrbus 
af de inpunctis n,p, occurrat. ReftaxPrectaFEmindr 
erit (per prxc). Quare et dupla reels xr dupla recto fe 
minor. Sed propter nm=na et pm=pd, tres recta; an,- 
EP , pm, fund fumpto, dupls reels seqpatestfto* 
Et’nropter fa — fl, et de = el, tres af, de, FEyfouul 
fumpto, dupls reSx FE squales font.. Tres igitur 
am dp, fx funul fumpto tribus af, de, fe, amui 
fumntis minores. Polygonum autem xohkp, arcutam 
aecd circumfcribit, effatera numerc-toudem habet 
ac poh-gonum fghxe; quod omnium qus squall 
luterurrTnamero, circuium abcd circumicnbunt, pen- 
metro, ex hypothec, minimum eft. Perimeter igitur 
fgheef perimetra- xghxfx minor. Ltnque ameratui 
oars communis aobxd : relinquentur af, de, FE,reliquis 
Is dp ps, fund fumpto find lmnptis, mrnorcs.. Alt 
ma’iores iam oftenfe font. Simd igitur majores et » 
nores Quod eft abfurdum. Non font igitur angdi 
GFE, KEF, insquaies, exiftente perimetro fghkef mi¬ 
nima. Similiter oftendemr, nec dies dues quoins an- 
gulos proximes polygonum f-ghke msquales ha.ere. 
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Xulbs igltur proximos inssqnales habet. Omnino igi¬ 
tur nullos. Omnes igitur sequales* JEquiangulum igi- 

& j? n 

L wAi. » * 


THEOREMA IV* 

Pshgonomm orrwium, later thus numero datis , datum cir - 
ctdum circumfcribeniium , cequiangulum area minimum 

PATET ex prsecedente, cum area squalls eft rec- 
angulo iub femiperimetro et circuli infcripti femldia-* 
metro* 


THEOREMA V. 

Polygonorum. omnium , later thus numero datis , da to cir~ 
iiih injcripUYum y requilaterum perimetro maximum eji. 

CIRCULO arcd mfcriptum puta polygonum abode, 
quot volueris laterum, quod omnium, quse, aequali late- 
rum numero, eidem circulo infcribi poflunt, perimetrum 
maximam habeat. Dico polygonum abode sequilate- 
rutn* Mon enim. Duo igitur proxima quaedam latera in- 
sequalia habet: nam ii nulla proxima, omnino nulla; fed 
seqmlatertim. erit; .quod negafti, Iiuequalia funto latera 
proxima, ab^^e.,„P ropter redtas ab, ae maequalesj, arbus 
ab, 4E inWquales. (brunt.. Bifariam igitur fecetur arcus 

; . ' ' ' ' ' B&E 
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bae ill puinfto g, quod a pun*fto a cliverfum erit. Jim- 
gantur bg, eg. Circuli centrum efto f : juncla gf pe¬ 
ripheric itenim in n occurrat. Denique jungantur 
be, ha. Arcubus gb, ge xqualibus, femicirculis gbh, 
geh, ablatis, relinquuntur xquales bh, eh. Quare et an- 
guli bgh, egh, nec noil bah, eah, aequales. Angulos 
igitur bge, bae, qui in eodem funt fegmento circular!, 
recix gh, ah, bifariam dividunt. Due igitur gb, ge, 
fimul fumptx ad rectam gh eandem proportioneni ha- 
bent, ac due ba, ae, fimul fumptx, ad reclam ah. fFids 
Demonftrationem prop. 94. Baiorum euclidis) In 
circulo autem abcd, diameter GH, reefta ah, major 
eft. Dux igitur gb, ge, fimul fumptx, duabus ab, ae, 
fimul fumptis, majores (per xiv. 5. Elem.). Polygo¬ 
num autem gbcde circulo abcd inferiptum eft, et la- 
tera numero totidem habet ac polygonum abode; 
quod omnium qux, xquali laterum numero, circulo 
abode infcribi poffunt, perimetro, ex hypothefi, maxi¬ 
mum eft. Perimeter igitur abode a perimetro gbcdeg 
major. Utrique auferatur pars communis bode. Relin- 
quuntur ab, ae, reliquis gb, ge, fimul fumptx fimul 
fumptis, majores. Dux autem gb,' ge, duabus ab, ae, 
oftenfx funt majores. Simiil igitur majores et minores. 
.Quod eft abfurdum. Non funt igitur latera ab, ae, inx- 
qualia. Simili modo oftendetur, de aliis quibuflibet po¬ 
lygon! lateribus proximis, inxqualia non effe, exiflente 
perimetro 'maxima. Nulla igitur proxima inxqualia. 
Orrmino igitur nulla.' Omnia igitur xqualia. ^.E, D. 

THEOREM A» 
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THEOB.EMA VI, 

PofygmoruM omnium , lat&rihm numero datis % dato circuit 
infcriptorum P aquilaterum area maximum ejl. 

Demonftrationem vide apud thomam simpson in 11* 
■bdlo fuo de Figmis Geometrids maximis et minimis . 


XXX An 
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XXX, An Account of an extraordinary acephalous Birth, 
By W. Cooper, M. D, in a Letter to William Hunter, 
M, D. F, R, S. 


DEAR SIR, 

Redde,April27,T TAKE the liberty to remit yon an ao 
A count of the delivery of a very curious 
acephalous monfter, accompanied with a fliort defcrip- 
tion of its anatomical ftruchire. If, after a perufal of it, 
you fliould apprehend it may be acceptable to the Royal 
Society, I beg that you will do me the honour to lay it 
before them. 

Mrs. bracsett, of Clerkenweil Clofe, aged twenty- 
three years, was, at the end of her firil pregnancy, by 
a natural labour, delivered of a perfect female child, 
on Friday the 8th of October, 1773, at feven o’clock in 
. the morning. The attending midwife, Mrs. ayres, loon 
perceived by the abdominal tumour that there was ano¬ 
ther child. After waiting about three hours, a flooding 
came on; but without pain, or any advancement of the 
fecond delivery. The hemorrhage producing faintneis, 
debility, and danger, the attendants and midwife were 
, alarmed, and I was font for. When I came, I found 
her in the fituation above defcribed; and therefore 
Vol. LXV. U u thought 
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tliouglit-it my duty, to accomplifh the.remaining part of 
the Kaoixr, as loon as I could, confidently with the fafety 
of the.mother. ; ' .Upon all occaficms, when the con¬ 
comitant circumftanoes render it necefTary to.turn a child 
m utero*, it is of the utmod cGnfequehce, to underhand, 
as nearly as. we can, its general dtuatxon, in order to de¬ 
liver with the greater eafe, fafety, and expedition.' And 
to an experienced accoucheur ., if the breech, knees, or 
.feet,'do.not immediately prefent themfelves, the head 
and face ’of the child will, in moil cafes, be. a fuflicient 
index to the pofition of the' other parts of its body. This 
eircumitance arifes from the fozfus commonly coiling it- 
felf up-into an oblong, oval, fmig, compact figure, with 
its krtees towards its chin, in order to take up as little: 
room as. poffible, by being adapted to the cavity of the 
uterus. ' In the- prefent cafe, when. the . patient was 
placed in a proper fituation, having introduced my hand 

■ as gently as poffible through the vagma> cervix uU.ri y tmA 
invdopmg. membranes,, and no part; of the inferior ex- 
tremities, or breech, prefentkig itfelf, I examined' care¬ 
fully for the head of the child, as ufuai, but without 
ihccefs." Thisdiiappointment fomewhatembanafFedme. 
But as the woman’s fituation was become very ferious by 

■ the increasing uterine hsemorrhogm I attempted without 
•delay'-to get at the feet. 1 eafily fecured one of them; 

J bat thftugbl made ufe of srery little force -in bringing it 
btmmefe ?! mos£XSernuMi the ftruaurewas.foway tender 
that,-the Mi&ibegm to - giveaway at ks fupedor epipbyjis . 
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fity of again introdoting my hand i^to the uterus ; and 
as one leg had thus unexpectedly failed me, I thought it 
extremely futile to attempt any thing with the other. 
The moft eligible refource which I apprehended I had 
now left, was to fix a blunt hook upon one groin, and, 
when it was - brought low enough, to affift gently at the 
other, with ■ the two fore-fingers of my right hand. By 
thefe means I happily accompliflied the delivery of the 
remaining/a?^j, which proved to be a very lingular kind 
of mbnfler.. Andjas the late ingenious Mr. hews ex in- 
je&ed its. blood vefiels, and dififefled it, I am enabled to 
attempt a fiiort nnatomical deicription of it,; for the fatifi 
faction of the: curious; in phiiofophy and phyfiology. 

. This extraordinary animal production is of-the fize 
and appearance of a common twin child at its full time, 
excepting the particularities now to be pointed out. 
When firft bom it was very plump, but ibft and flabby, 
and- the bones - remarkably finall and tender. It has nei¬ 
ther head, neck, hands, or arms. In the place, where the 
neck flionld -originate, is a little mantilla , iomewhat 
larger than a woman’s nipple, but quite ibft. And on 
each fide, inrtfae place wherethe armfliouldhegin,there 

- is a finall papiih, about the bignefs, aiid very mudi'flke 
the extremity, of a common quill. The fpinefleems per-' 
fe£t, but ends abruptly at the upper vertebra milt. Be- 

: low ihe:navelthfjpait& are nearly intire, except-the feet, 
-where the toes are ef- an irregular fbrmand fize, and 
Tome.of them united together. ■ The-external parts.-of 

- generation -which indicate it a female, are aifa perfect. 

Una.- Upon 
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Upon a careful inspection internally, there is evidently 
no brain nor fpinal marrow.. A few nerves, however, 
are Scattered about the abdomen ; but their origin, for 
fear of destroying the preparation, is not traced. The 
uterus is perfect; but only one ovarium could be found. 
There is alfo the appearance of a bladder; but it is fo 
contracted as to have no cavity. A large inteftine 
arifes from the anus ; is a-good deal convoluted when it 
gets : above' the brim of the pelvis , and ends in a blind 
pouch of cut defac. on the left hue of the abdomen. This 
^Jlfcus appears -to be about fix or feven inches in length, 
varies its lize in different parts, gradually becomes imal- 
ler towards its iuperior extremity, and feems fully dif- 
tended with a colouiiefs mucus (•). All above the na¬ 
vel is extremely defective. There is no heart, lungs, 
diaphragm, ftomach, liver, kidnies, fpleen, pancreas , nor 
fmall inteitines. However, there are three fmall glands 
imthe place of the thymus , whofe fubftance, when exa¬ 
mined with a microfcope, Mr. hews on remarked, exactly 
refembled that of the thymus itfelf. And on each fide of 
the vena cava, juft under the navel, are two little glan¬ 
dular fubftances, which feem to be fomewhat like cap- 
false rmales, only very fmall to -what are commonly 

■_ ( a ) Dees act this circanifbace almoff amount to a proof, that Hkcmeumum, 
imiverfalijr found in the bowels of new-born children, is nothing more’than'the 
naturally ferreted By tlie inteftinal glands, mixed 'with bile,' and .perhaps a 
imall portion cf the 'pmcfiitk juice > In the prefent inftance, as there is no liver 
‘there could fee no bile, and coafecpienrly the nteccnmm, if I may fb call it, is 
ccibarlefs, , ’ 


found 
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foundry, Tiiere is a large artery running upon the 
fpine, which maybe called the aorta. As this approaches 
the upper extremity c: the little animal, it is divided 


into fmaller and imall 


it i 


: courle it 

diitributes lateral ones alio to the coiidgucus parts of the 
trunk. Below the navel it tends off two branches that 
conilitute the umbilical arteries, one of which is confi- 
derably larger than the ether. And then below thefe, 
two other branches celcenu to the inferior extremities. 
A large umbilical vein comes in at the navel, and is im¬ 
mediately divided into two coniiderable branches; one 
attending, the ether defcending. Each of thefe is again 
fub-divided into fmaller and imalier, branches, which, 
as they pais upwards and downwards, teem to ccrreipond 
with the different ramifications of the afeending and de- 
feending aorta. The funis umhilkaik was emy about 

two inches in length w, and fo very tender alfo, that it 
unavoidably ieparated near the navel of the child during 
the delivery. Whether, therefore, there was any puka- 
tion in this fiioityawh I am not able to determine. The 
placenta was not particularly examined. ■. . 


(h) Mr. KS.W 50 N, force time before Ills death, teemed to be cor.£:;r.ed in 
the opinion, that whenever children are born with little or bo brain, the cap- 
Jules rin ales are always very much dimlnlfhed. This is certainly the cafe in one 
or two aimoibbraiders children.which X have by me, and whole renal caiput Le 
examined,’ with a view of being further fatisfieu upon this ltibjec:. 

’ (c) An exaftly fiinila? circumstance to this I took particular notice cf, in the 
delivery of another alnnoft brainlefs iconiicr. 

. ■ Here 
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Hers are evidently in this fcsius two diftincf fyflems of 
veffels, arteries and veins a), that carried red blood w. It 
is plain alio, that the blood palled from the internal iliac 
arteries, through the bypograjirics and - umbilicals to the 
placenta, and was returned from it by the umbilical vein 
to the navel, and thence diilributed in the manner be¬ 
fore obferved. But as -there is no heart, nor any thing 
analogous to one, it becomes extremely difficult to afcer- 
tain the powers by which the circulation was carried on 
through this curious physiological phenomenon. May 
we not however venture to advance a conjecture, that 
'the periftaltick, or living mufcular power of the arteries, 
was principally fubfervient to' this import ant end ?. Many 
■examples are to bg-met with in the collections of the cu- 
rions and learned- in the different parts of Europe r/;, 

■; . ' which 

(d) Mr^KEW&otf attempted td inje&’the whole blood veffels by the umbili¬ 
ci ^^Cwiprize*. no part of the inje&iou Returned' by 

the Hexoalri not account for this Angularity-:; at that time : 

but as only" a ’part of veffels were filled, he injected afrefb „by one of the hyp*- 

'gairu iteenes*“'^ this myftery was unravelled by the 

he&rf& ( beihg.tttaiy zH&StTf*'* It then -appeared aiffe, that by the firft inipeftlon 
he had filM'&e woaj and by .the later "the arterial* £ / > ■> " ' -■ 

(c) S<$ a very cpriaus cafe related hy.Monf* - 3 Mfoaioire$ tie 

t^Acadeoie c!es Sciences for 1740, p. 586. and 604*^ : A,mm§ other reiparkable 
'fingularitles'in' 1 this little monlirous iboifion'of fix months, that excellent ana- 
tomtfi particularly tabes notice, that there was no appearance of one drop of j^d 
W& which were uMVep&lly fitted with a fierpW 5 

ajcwM^he^ 1^^‘of'^ny veifii'iit all*' ' '[^' J 

(f) *• wcito% deMonftris, p* 50a et %.*• tbittn, Traitf^ 
p,'3iSi"-^Hisi£#ti1r4y£^Bjy, 5th ed. p, ft#,"" MofopjBical , 1 j raijfa^io]^ > 
■ lt 739 ' 4 0 » 45 ^* P* * 5 ° 3 * 1767, p. 1. L’Academic des Sciences, Hift. 

?i!Of *?«>> 
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which, are fomewhat fimilar to that now related,' When 
carefully examinee, however, excepting a very few in- 
fiances, they are...generally found' either eilentklly to 
differ, or elfe their, ltructure has not been, with axiv to¬ 
lerable preciiion, explained. -The prefent hiftcry af¬ 
fords alio an exception to. a-frequent remark among au¬ 
thors, 44 That brainlefs children are always very-brilk 
u before they are born fir; ; n for the mother has fre¬ 
quently told me, 44 That ihe felt no motion at all within 
44 her after the firft birth'; 'and that file had not the lead: 


44 fuiyieion of there being a fecond child till It was deli- 
44 vered. n ■■ "This circumftance may however, perhaps,: bfe 
attributed to the medulla fpmalis being' totally deficient, 
as well as the cerebrum and cerebellum* 1 '' ' •' 


Phyfiologifts and philofophers have fpent a great deal 
of time in attempting to inveftigate the caufes of thefe 
extraordinary phenomena. With this, view many-.opi¬ 
nions have been ftaited %. but moft, if not all. of them, as 
far as I am able to judge, being built upoifthe tottering 
balls of conjecture only, afford, upon an attentive in- 
fpedtion, but little fatisfaction to a diipaffionate enquirer 
after truth, . The particular hypothefis, 'which’Tias 
■been almofi nniverfally adopted, is, that monftrofity and 
marks in children depend upon the imagination and 


1720, p« jj. fbid.'Mein, ijip, p. ; 8, Ibid. £740, p. ^SjS. and p.,592. - 34 u- 
ceUania Ccriofa EphemenduTn^ennanicaru® AnikXlX, p. 258, A&a.Eru- 
ditorum Lip&e, p. 501, ^ , .. i. _ * • 

(g) ^PIulchpHcal' Xraafa&ions, .1674, N® XCJX» g*6157., 'Ibid., 

; longing 
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per of the mother. Such pernicious a principle as this 
t to have very rational evidence,and the moil; {hiking 


faf:;. to rapport it. But is it not directly the contrary? 
indeed a exeat manv ridiculous ftories have been related 
to the world f-'i, which, however, upon a little reflection 
either obviate themfelves, or elfe are contradicted by 
thole fads that occur. May we not exemplify this ob- 
fervation by the cafe of twins now related; One of the 
children was perfect, and is ftiil living; the other proves 
to be remarkably defective. Does not the queftion na¬ 
tural;;- arife here, how could one child be affected by 
the difturbed imagination of the mother and not the 
other? But the mother, upon repeated examination, 
recollects no fright in particular while kis was preg¬ 
nant. Neither, if file did, would it all invalidate the 
force of our argument upon this fubject; for fhe could 
not poflibly fee any child without a head; and more ef- 
pecially, becaafe other parts, as the vifcera and medulla 
Spinalis , were equally defective, which are entirely out 
of the reach of the eye or imagination of the mother 
to form any idea about them. To elucidate this point 
■frill farther, can any candid perfon poflibly fup- 


pcfi, that the cufual agitation of mind of a pregnant 
woman, fliould either produce or deftroy a whole 
fyftem of blood--vefTels, nerves, and fibres, which are 
indifpenfable conftituents of almofl: every part of the 


i'v ’mausuceau, p 53. Obf. 64. Ibid. p. 63. Obf. 118. smellie’s 
M.dwifry, vol. II!. p. 401. Philofophical Trania&icns, 1684, N.° x6o. p. 599. 

ikd. i K" 456. .p.303. and 306. ; 


body ? 




ae rorir^ 


li.Ch.iOi, it i 


lei's inure cf Imarination than is <renerdiv allotted to the 
human ipccics; and the latter have none at all. Rea* 
foning in the fame mannerupon levernl occailors of this 
kind in which. I have been concerned, my conclufons 
have always been iimilar; cvb. that the uiually ailigned 
caufe of the mother's imagination is by no means equal 
to the manifold effects produced. And on the other 
hand, this injurious doctrine is pregnant with continual 
mifchief to foeiety. It frequently makes women very 
unhappy. And the fear of mutilating or marking their 
infants often affects them fo much, that they at laid mil- 
carry. Having therefore indubitable facts to go upon, 
and the caufe of humanity fo powerfully coinciding with 
the truth, is it hot right to affirm and maintain with con¬ 
fidence, that neither the longing nor frighted imagi¬ 
nation of the mother appears to have any power at all 
to imprint marks or monftroiity upon children ? That 
this is a very weak iuppofition, entirely void of founda¬ 
tion, directly contrary to all philofophy and experience, 
and has nothing to fupport it but a vulgar opinion, trail t- 
mitted to us from the ages of anatomical ignorance? 
And is it not more reafoiiable to conclude with- you, sir, 
in your extenfively ufeful lectures, that whatever be the 
defeat or deformity in a monftrous birth, it can never be 
Vol. LXY. ' X x occa- 
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occafioned by accidents of any kind during pregnancy; 
but probably has its exigence always originating, caufd 
p:a >; :C incognita, in the iirft ftamina of the embryo m? 

Thus, s jr. I have faithfully related the particulars of 
this fmgular phenomenon among the human fpecies, 
which, to a. demon ftration, confirms your opinion, that 
the nourifhment of the fains in utero is principally by 
means of the funis umbilicalis . M. merry obferves, that 
defective monfters are more inftructive than others that 
have redundancies.';;. If this be true, here is frill an 
ample field for fpeculation, notwithstanding the few very 
obvious remarks which I have already ventured to make. 
In conformity to the general language of authors, I have 
in this elTay occafionally adopted the ule of the term 
monfter. There is, however, fomething in that word ex¬ 
tremely repugnant to our common feelings, and very apt 
to leave a terrifying impreffion upon the mind. Why 
may not the Author of Being fometimes produce varia¬ 
tions in the human fpecies, as well as in the animal and 
vegetable kingdoms ro, and equally exempt too from 
fuch frightful appellations? Would it not, therefore, 
be more eligible in the prefent inftance, and every iimi- 
lar one, to explode the common term, and call it limply 

ft) The great baron haxles, is of opinion alfo, that this is evidently the 
catc in that fpecies of monfters to which parts are added. Vide Opera Minora 
HALLXBJ, tOtn. HI. p. 148. 

(i) L* Academic* des Sciences, Hut 1720, p. 13. 

(!) Seer, xicetos. j. paxfyk des Monftres, Ac. in,which are many in- 
■Saaecs of each kind. 


a lufus 
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a lufus nature % or with, pliny to fay, a Hoc nobis mira - 
u culum^fibi ludibi'ium t tngenkfa Jinx it natural 

The peculiar fhare of your friendfhip, with which 
you are pleated to honour me, makes me flatter myfelf 
that you will give me credit for the truth of any fadts 
advanced in the courfe of the detail, that are not irre- 
fragably evidenced by a recourfe to the preparation in its 
prefent ftate. 


1 am, See, 

Norfolk-ftreet, 

June 6,1774. 


X X 2 
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XXXI. Qbfervations on the State of Population. in Man- 
ckeiter, and other adjacent Places , concluded. By Tho¬ 
mas Percival, M. D. F. R. S. and S. A. Communicated 
by the Rev. Dr. Price, F.R.S . 


Rtdis, Feb. 2, A VERY accurate furvey was completed 
l> n ' JlJL laft year, of the towns of Manchefter 
and Salford, with their refpective townfliips. This 
fpring an enumeration, equally exadt and comprehen- 
live, has been made of the whole parrfli of Manchefter, 
which contains thirty-one townfliips (excluiive of the 
two above mentioned) in the compafs of lefs than ftxty 
fquare miles. The reader is here prefented with the par¬ 
ticulars'of this enumeration. v 


Tenanted houfes, 

2371 Under 15, 

5545 

Families, 

2525 Above 50, 

1762 

Inhabitants, 

13786 Above 60, 

470 

Males, 

6942 Above 70, 

261 

Females, 

6844 Above 80, 

87 

Married, 

4319 Male lodgers, 

68 

Widowers, 

23 Female ditto, 

5 i 

Widows,. 

315! Empty houfes. 

41 


The number, of perfons to a houfe in' Manchefter is 
therefore nearly 5 j; of individuals to a family,' about si ; 

and 



[ 
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and 4th or the inhabitants have attained the c~e ci re 
It is unnecebhrc to point out the difference in the pro¬ 
portions between the town and the adjacent country, a: 
i: will appear iunldently obvious by comparing this ac¬ 
count with, that of bkueheiter. Tire whole number ci 
the inhabitants in the town, tawnihiw and rariih ci 


Manchefter amounts to 42937. 

At the dole of 1772. an account va 


. iCCuChi 


every country chapel, both epiicopal and difTenting. in the 
parilh, of the baptiihis and burials of that year. The for¬ 
mer were found to amount to 401, the latter €0246; and 
there is a premmption that this is nearly the annual pro¬ 
portion of deaths in the pariah, of Mancheiier, excluiiveof 
the town and townihip. For the number of burials in the 
whole parilh was, in the fame year exactly 1200; and it 
has been Ihewn, that the deaths in the town of Manches¬ 
ter are, one year with'another, 958. This fum being 
fubtracled from 1 aco, leaves a remainder (242) for the 
country, very nearly equal to 246. And if 13786, the 
number of people in the parilh, be divided by 246, it 
will appear, that only 1 in 56 of the inhabitants dies 
anmiallv, whilfl the yearlv mortalitv in Manchester if as 
1 to 28. Such a fbriking dilparity in the heakhineis of 
a large' town, and of the country which furroumis it, 
granting itto be lefs than has beenfuppofecl, will Aarcely 
be credited by thofewho have paid 110 attention to enqui¬ 
ries of this nature. And it mint afford matter of ahonhh- 
ment even to the phylician and philoiojfheT, when he 
reflects that the inhabitants’of both live in the liune cli¬ 
mate, 
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mate, carry on the lame manufactures, and are chiefly 
{applied with provifions from the fame market. But his 
iurprize will give place to concern and regret, when he 
obferves the havoc produced in every large town by 
hixury, irregularity, and intemperance c °); the numbers 
that fall annual victims to the contagious diftempers, 
wliich never ceafe to prevail; and the pernicious influ¬ 
ence of confinement, uncleanlinefs, and foul air on the 
duration of lifers 1 . 

u It is not air, but floats a naufeous mafs 
“ Of all obfeene, corrupt, offenilve things.” 

Armstrong on Health, book I. 

Great towns are in a peculiar degree fatal to children. 
Half of all that are born in London die under three, 
and in Manchester under five years of age; -whereas at 
Roy ton, a manufacturing townfhip in the neighbour¬ 
hood of Manchester, the number, of children dying un¬ 
der the age of three years, is to the number of children 
bom only as one to feven; and at Eaftham, a parifh in 


fa) There are at this time in Manchefter no leis than 193 licenfed houfes 
for retailing fpirituous and other liquors, and 64 in the other townfhips of die 
parifh. At Birmingham, the number of public heufes is ftill greater than at 
M mchdxcr* A very ingenious friend of mine in that place lias computed, that 
the quantity of malt combined there in the public bouies, requires for its growth, 
a cornpafs of land wliich would be xiifficient for the fupport of 20,000 men* 

(i?) The rev. Dr, Tucker, dean of Gloucdler* informs me* <£ That were it 
not for the daily arrival of recruits from the country, his parifh (St. Stephen's 
** in Briftq’), and indeed Briftol io, general* would k left in a century without 
u an inhabitant* unlefs the people would betake themfdves to better conrfes.’* 

; Cheihire, 
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ing countries to coniine children, before they have at¬ 
tained a iufilcicnt degree of firength, to ledentary em¬ 
ployments, in places veil ere they breathe a putrid air, and 
are debarred the free ufe of their limbs. The effect of 
this confinement, fays an able writer, is either to cut 
them OS’ early in life, or to render their conftitutions 
feeble and lickly; but the love of money itifles the feel¬ 


ings of humanity, and even makes men blind to the 
very intereit they fo anxiouily purfue. The fame prin¬ 
ciple of lbund policy which induces them to fpare their 
liorfes and cattle, till they arrive at a due iize and vigour, 
fliould determine them to grant a proportionable reipite 
to their children;’^. And this obfervation may, perhaps, 
he extended to the untimely culture of the mind. For 
too early an application to fhidy impairs the faculties, 
injures the conilitution, and hurts the temper by fre¬ 
quent contradiction ► AlmoJft as foon as a boy has ac¬ 
quired the powers, of fpeech, he is flint up many hours 
every dav in. a noifome fchool, fecluded from the bene-, 
fit of exercife and the refrefhment of the open air, and 
tied down to the fevere drudgery of learning what ferves 
only,- at fuch a period of life, to over-charge his memory. 


(rj See my former paper on Population. Pliil Ttanf* vol, LX 1 V* part 
page 62 . 

(d) See Dr. oeeooe^s Comparative View of tie State zzd Faculties 0/ 
Man. 
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and flaverv: and this to aniwer no other 


end,‘but to make a child a man, fomeyears before iiatn 
intended lie fhouM be one. 


'■ The reverend Mr. harrisox, of Chapel in le Frith, 
lias made a furvey, at my requeft, of the inhabitants of 
Chhiley, Btownfkle, and Bugfworth, three hamlets con¬ 
tiguous to each other, in the parifh of GlofTop and Peak 
of Berbyihire. They are four ilatute miles in length, 
and three in breadth; and contain 301 males, 310 fe¬ 
males; aoo married perfons, 15 widowers, 18 widows; 
234 perfons under fifteen years of age, 321 above 50, 
end 9 who have attained the age of 80. This enumera¬ 
tion was finifhed in September 1773.- 
; 1 have' been' fumlfhed by the reverend Mr. asheton, 

rdftdsf of Middleton, near Mancheiler, with an account 
•bf the births, deaths, and marriages, in his parifh, during 
ten correfpOnding years of the laft and the prefent cen¬ 
tury. From 1663 to 1672 inclufive, the deaths were 
males 180, females 187; the births, males 200, females 
188; the marriages 121. The births,"therefore, during 
ten years, only exceeded the deaths in number 21. And 
the average number of births to each marriage was as 
34 to 1. ■ From 1763 to 1772 inclufive, the deaths 
were'499 males, 494 females;' the chrifteaings, 802 
males,768 females; the marriages 330. Thebaptifms, 
therefore, during this period, exceeded the deaths 577; 

that 
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that is, near 5 8 annually. And if no allowance be made 
for illegitimate births (which, I believe, in this parifh 
are not numerous, andean nowhere be fuppofed to equal 
one fourth of all that are born), each marriage has pro¬ 
duced 4! children. It is curious to obferve the change 
in the proportion of births to the deaths, and alio to the 
marriages, which has taken place at Middleton (and 1 
have received flmilar accounts of other places), during 
the courfe of the laft century. The former may be ex¬ 
plained by the greater encouragement to matrimony 
from the increafe of trade; the latter is of more difficult 
folution; though it is probable, that the warmer cloath- 
ing and better fare, which the poor now enjoy, may have 
contributed to it. Luxury, when carried to fuch a de¬ 
gree as to enervate the conttitution, is unfavourable to 
population; but plenty of nutritive diet may well be re¬ 
garded as a fource of fruitfulnefs. The lower dafs of 
people in this county formerly lived upon the coarfeft 
food. Wheat, an hundred years ago, was almoft un¬ 
known to them; and fo lately has it been cultivated in 
Lancashire, that it has icarcely yet acquired the name of 
corn, which in general is applied only to barley, oats, 
and rye. Potatoes alfo are much improved by the pre- 
fent judicious method of growing and propagating them; 
and they now couilitnte a iinoft wholefome and nouriih- 
ing part of .our diet. , Perhaps l.ikewife the general 
ufe of pepper and of other ipices may increaie the fer¬ 
tility of mankind. But I Ihail fufpend my conjectures- 
for the prefent. A variety of caufes may counteract the 
Yol. LXV. V y operation 
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operation of thofe which I have ■enumerated, and a confi¬ 
de rable number of facts mull he adduced, to afcertain, 
whether the proportion of births to marriages be gene¬ 
rally increafed in countries advanced from poverty to 
wealth, by the introduction of trade, or the improve¬ 
ments of agriculture. The inftance of Middleton and 
of one or two places more which hrit occurred to me, 
and fuggeiled the preceding obfervations, is oppofed by 
ethers which have lately fallen under my notice. And 
I cannot dole this lubject better than by giving a view 
of the facts which I have collected oil both fides the 
queition. 

A table fheiving the proportion of births to marriages 
" in different places, and and at different periods of time. 

. ■ Middleton- 


Year. 

Marriages. 

Chriftenings. 

Births to a 
Marriage. 

From 1663 to 1672 

I 21 

388 


17,63 ''±772, 

33O 

Warrington. 

1570 

4| 

From 17 0 z to 17 - - 

131 

385 

2.9 + 

175a . 177a 

1549 

5°34 

n± 

■*34** 

Pentraeth Parifh, Anglefeyw- 


From 1740 to 1747 

3 2 - 

100 

3i 

' 17,64 v T771- 

. 33 

149 

4 t 


(t) V idc PhilofopHcal T raafaitions, toI. LXIII, 
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Llanddyfnan Parifh, Anglefeyr/;. 



Year* 



% r ^ ^ 

*. * * * 4 w z * 

Cl;rifi:n:rgs, 

Births to; 







Marriage, 

From 

1750 

to 

1757 

23 

I I I 

3-9 + 


1764 


1771 

3 2 

1 54 

4 f* 


1547 


X "n 4 

S 


4 r 


1620 


1627 

20 

*TT 

24 

-** 3 





Liverpool. 



From 

1700 

to 

1710 

;co 

'-*> T *% *** 

~ L / 



1762 


1771 

481 2 

I 0 0 I 0 

n 





Bowden. 

* 


From 

1653 

to 

1662 

136 

573 

4 1+ 


1763 


1 I t -* 

369 

1 :oo 

St* 


1 have lately received, from the reverend Mr. Arch¬ 
deacon Blackburn, rector of Richmond, in Yorkshire, 
the following account of his parhh. From the year 
1764 to 1773 indufive, 452 males and 376 females 
have been baptized; -299 males and 341 females have 
been buried. The marriages, during this period, have 
amounted to 200. In Richmond there are about 600 
houfes; but the Eafer book enumerates only 450 fami¬ 
lies, and Mr. blackbu&x computes the number of inha¬ 
bitants to be 2300. “ We have no dillempers, he fays, 
u that can be called endemial; and when fevers prevail 
44 in the neighbourhood, few are affedted by them in 
44 this town. If any perfon brings an ague to Rich- 
u mond, he is generally freed from it in a few days; 
(f) Vice Philef'pliicrJ Tranihftions, vol. LX1II. 

Y y 2 a though 
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*< though the village.of pilling, about a mile and a half 
ffdiitant, which Hands low, and has a large pool of itag- 
“ nant water adjoining to it, is vifited with this com- 
* £ plaint every fpring and autumn. The air of Rich- 
« tnond feems to be peculiarly unfavourable to con- 
‘V fimiptive diibrdcis. Many Grangers come hither from 
'‘-different parts in the firft ftagc of the phthifis pulmo- 
nqlis but, -after thirty-five years experience, I may 
“ truly fay, that not one has recovered, although the tit- 
“ moil care and attention have been paidto their refpedive. 
“ cafes. The natives and conftant refidents are not fub~ 
jeet to diftempers-of the lungs, except when brought 
“ oil by intemperance. But rheumatic complaints are 
“ very general, efpecially amongft the fenior part of the 
“ inhabitants. In fmall corporation towns, like Rich- 
“ mond, numbers are taken off by exceflive drinking; 
“ hut the people here, who live temperately, feldom die 
“ eariiey than in their, eightieth year. 
j, Happening jco, pafs througliiSutton CpM^eld, in War- 
wickihire^laft fimrmer, I was very much ftruck With the. 
beauty and apparent healthinefs of its' fituation, and Was 
defirous of knowing the duration of life which the in¬ 
habitants of it enjoy. The rector of the parifh has, with 
great politenefs and good-nature, gratified my euriofity 
as far as he is able, by furni’ihing me with an extract 
from, the church regiiier, and by referring me to the 
XXXIId volume of the Gentleman's Magazine for the 
following authentic account' of the place, drawn, tip, t- 
iuppofe, by himfelf. 


a 


“ Sutton 
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44 Sutton Coldfield is almoft full South of Litchfield, 
44 at the diftance of about eight meafured miles, by 
44 which it undoubtedly get its name of Sutton, a eon- 
44 traction of South Town. A remarkable bleak arid 
44 barren common, which lies directly Weil of it, juft 
44 out of the hounch of the pariili, might probably give 
44 it the additional denomination of Coldfield., The air 
44 upon that heath, as travellers have declared, is as keen 
44 and cold as that upon the Highlands of Scotland.. The 
44 parifh is nearly oval in its figure, the longeft diameter' 
44 ieven miles, and the breadth four., The face of it is 
44 agreeably diverfifiedwith gently riling hills, and val— 
44 lies of tolerablv fruitful meadows.' It is bcimded on' 
44 the North by Shenfton, on the Weft by BaiT, on the 
44 South by Curdworth and Afton near Birmingham^ 
44 and on the Eaft by Middleton. It contains four ham-" 
44 lets; videlicet. Mancy, Hill, Little Sutton, and Warm— 
a ley. In the year 1630, there vere 298 houles in the 
44 parilh; in 1698 there were 310pin 1721 the num- 
44 ber was increafed to 360: 'which Is nearly about the 
44 number at prefent. I compute the inhabitants at 
44 1800. The regifter begins in the year. 1603. The 
44 number of chriftenings for the firft twenty years of 
44 the regifter was 645; the burials during the fame' pe~ 
u riod were ,501. The number of chriftenings for the 
44 laft twenty years- (ending at Chrlftmas 17.61) was 
* 4 747; the burials 694^6*’' If the'number ofinhabi— 

(g) Gent. Magazine for September 1762, p. 421. p 

tantvf 
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tants in this town be rightly computed, the yearly mor¬ 
tality amongft them is not fo much as i to 51; and every 
houfe contains at a medium five perfons. 

It appears by the obfervations lately communicated to 
rue by the rev. Dr. tucker, that the number of females 
baptized at the parifli church of St. Stephen’s, in Brif- 
tol, from 1754 to 1774, has exceeded the number of 
males baptized during the fame period of time; and that 
the like remark lias been made in fome other parifhes 
of that city. From thefe fadts the learned dean con¬ 
cludes, that Mr. derham’s calculation, which fuppofes 
the proportion of male to female births to be as 13 to 
12, may poflibly be erroneous; and he exprefies his ear- 
neft willies, that , farther enquiry may be made into a 
fubjecl of fo much importance. The following table 
will fliew the refult of the few obfervations which I have 
(Collected. 


A com- 
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A comparative view of the number of males and females- 
baptized in different places. 


Places. 

Males. 

Females, 

Difhley, 11 years, 

I 49 

* 45 

St. Stephen's pariih, Briftol, 20 years, 

591 

607 

Taxal, 15 years, 

204 

230 

Richmond, i o years, 

45 2 

376 

Middleton, 10 years, 

200 

188 

Bowden, 10 years, 

663 

639 

Middlewich, 5 years, 

229 

242 

Chapel in le Frith, 10 years, 

45 1 

334 

Warrington, 1 year, 

175 

181 

Collegiate Church, Manchefter, 7 years, 

3215 

3024 

Royton, 10 years, 

134 

120 

Ghefter, 2 years, 

408 

415 

Total, 

6871 

6499- 


This table fufficientlv confirms the calculation of 
Mr. derham, with refpect to the greater proportion of 
male than of female births;, but the fucceeding table 
evinces, that the number of females living confiderably 
exceeds the number of males in a variety of places, and 
that the widows are almoft double the number of wi¬ 
dowers* 


A com.' 
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A comparative view of the number of males and females 

in different places. 


Places,; 

Manchefter, 

Salford, 

Townihips of ditto, 
Parifh of Manchefter, 
Bolton, 

Little Bolton, 
Monton, 

"Hale, 

Horwich, 

Darwen, 

Cocker, 

•Chawbenr, 

Ackworth, 

Eaftham, . 

Chintey, 

Bro^Vtilicle,'' : r ■ 
Bugfworth* 

Total, 


iVl2UC i» 

Females* 

10548 

**933 

2248 

2517 

947 

958 

6942 

6844 

'2159 

2392 

361 

410 

196 

190 

140 

136 

149 

156 

900 

950 

320 

39 1 

554 

606 

34 ° 

388 

45i 

461 

181 

168 

40 

47 

80 

95 

26556 

28642 


A coni' 
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A comparative view of the number of.widowers .and. 
widows in different places. 


Places. 

Manchefter, 

Salford, 

Townfhips of ditto, 

Parifli of ditto. 

Monton, 

Hale, 

Ilorvich, 

Darwen, 

Cockey, 

Chowbent, 

Chinley, 

Brownfide and Bug!worth, 
Total, 


.dower?* 

Widows, 

432 

1064 

89 

'. 149 

■ 21 


r* m "j 

- ’ 

■31s 

14 

13 

8 

12 

9 

8 

30 

”48 

10 

27 

26 

43 

27 

31 

M 

Ut 

18 

913 

1770 


■ The reader will perceive, from theie tables, that the 
proportion of males to females baptized is nearly as 
h m i ii or I q to 18; but th~ the number of females 
mng is to the number of males as about 11 to ic* « 
momesadtly as 14 » i 3 ! and that the tvrdou-s are * 
moft double the number of widowers. 


Z z 
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XXXII. An Account of the Effects of Lightning on a Houfe 3 
which was furnijhed with a pointed Conductor, at Ten! 
terden, in Kent. In Iwo Letters from Richard Haf- 
fenden, Efquire , the Proprietor of the Houfe,, to Mr . 

Henley, < 2 o which are added fome Remarks by Mr 
Henley. 


jRe&Ie, May 4 , 
• ■ 1 / 75 * 


H AVING been informed by my friend 
Mr. c urteiSj that the houfe of Ri¬ 


chard haffenden, efquire, at Tenterden, in Kent, had 
been damaged by a ftroke of lightning, notwithftanding 
it had been furnifhed with a metallic conductor to pre¬ 
vent thofe accidents: I wrote to Mr. haffenden, re- 
quefting the favour of the particulars, and efpecially an 
antwer to the following queftions. 

"t.' The length 1 arid breadth of the houfe ? A. The 
height of the chimney, to which the conduftor was af- 
Gxed from the ground ,gml how far it might life above 
the ridge or roof of the houfe > 3 . To what height the 

conductor was carried up above the top of the chimney ? 
4, Whether it was terminated by a fharp point, a blunt 
end, or a ball? 5 . Whether it was in reL“’ 
from the top to the bottom } 6. What was its diame¬ 
ter or breadth ? 7. Was it carried down into the moift 

earth, or water? 8. What is the nature of the foil 
it entered > 9. Did any other chimney, of Rack," of 



r 

u 

thhnnies, fuftain a ftroke. 
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btilde? that which carried*the 


conductor: ami wh&: v, as ir.Q 
ftricken chimnies from the com. 


td fiance of each of the 
ocmr ? and was there an y 


communication of lead on the ridge or root of the houfe, 
that might connect iuch chimney, or part of the lioui'e 
in which a ftroke was received, with the conductor r 
10. What was the damage the houfe fuilained; and how 
was the electricity conveyed to the earth? - ■ gt r«Doth 
your houle ftand Angle ? i 2. Is it iituated on a plain, 

or on an eminence? 13. Had it rained before the 
ftroke; and was that part of the houfe on which the 
lightning fell, confiderably wetted at the time? 14, 
Did the wind blow toward that partof the houfe ?■ 15, 

When did the accident happen? 


LETTER. L 

SIR, 

I RECEIVED yours of the 31ft uli.% in aniVer to 
which, pleafe to obferve the following fketch of the 
top of the houfe (vide tab, vii. fig. b»).- a, it, c,4 are four 
chimnies, about thirty-eight feet high, and two feet above 
the ridge of the houfe. /is the conductor, elevated about 
five feet above the top of the chimney: it is made of iron, 
about half an: inch diameter, tapering to a point, gilt. 
After being fixed to the chimney,, eight or ten feet, it 
turns under the roof to the leaden pipe (£) t which carries 
the water from the gutters e, e, e, and goes down on thp 
outfide of the houfe, till it reaches within four feet of the 

Zz 2 earth. 
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eartli,' In the lower end of this pipe is put one end of 
a'fiquare roil of iron, about three quarters of an inch in 
breadth; the other end of the iron-rod refts on the 
ground, at the diftance of fix feet from the foundation. 
The foil is light mould. The houfe {lands fingle, on the 
Weft fide-of a hill; the front toward the hill. On the 
top of the hill, at about forty rods diftance, is a wind¬ 
mill, -wliofe bottom is nearly as high as the top of the 
houfe. About two of the clock in the morning of 
June 17, 1774, after thundering for fix or feven hours 
at a diftance, and coming {lowly on, there being little or 
no wind, there came three amazing ftrokes. It rained 
extremely at the time; but ceafed immediately at the 
laft ftroke, which ftruck the top of the chimney {b) the 
fuitheft from the conductor, and broke it down to the 
lead (b), where it divided; feme up and down the rafters 
(/, /,)■ breaking and {plitting both tiles and rafters into 
thousands of pieces, and throwing feme of them to a 
great diftance, till it reached the gutter (e), which was 
full of j Water.- Another part, or dmfion of the explo- 
fioh, broke the mortar down to the lead on the cornice 
(L k. k 7 ); which lead goes round the front of the houfe. 
Through this-lead the lightning pafled quietly, till it 
reached the chimney (c), and broke the mortar on that' 
chimney, till it reached the lead adjoining to it; through 
which lead it pafied quietly, and then broke the tiles to 
the lead on the chimney (d); and from thence it paired, 
to the .gutter a? leaden pipe; and there, uniting with the' 
other divifion of the explofion, it pafled down the leaden 
■’* ; ■ : ; ■' : ‘ ■ pip®' 
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pipe to the iron bar at the bottom; where, by an explo¬ 
sion, it burft a hole in the pipe, in palling from one me¬ 
tal to the other; and then went down the iron rod to the 
ground, flowing with water. It feems to me, according 
to the fituation and direction of the cloud, being nearer 
to the gutters than the conductor, that they acts a a: con* 
duciors ; and that the conductor itlelf was not in the leaft 
affected by the ftroke; and that had there been conduc¬ 
tors on die chimnies (# and£) they would have conveyed 
the electric fluid to the ground, without any damage to 
the ho ale: or had there not been a continuation of me¬ 
tal from the gutters, Sac. to the earth, it would have da- • 
maged the houfe all the way down. There was another 
diviflon of the explofion. which, I imagine, came down 
the chimney, and ftruck to a bell-wire in the paflage, 
and dsitroyed the wire to its end, which happened to be 
juft within-fide the wall, where the water-pipe was with¬ 
out; and there it made a fmall hole, in the joint of the 
bricks of an eighteen-inch wall, to the pipe; and then 
palled to the earth with the reft. 1 think .this accident is 
no proof whatever of the preference of balls or points 
as terminations of conductors. Thus, sir, I have en¬ 
deavoured to anfwer every one of your queries; which, 
if iatisfactory, will give pleafure to, &c. . • . .. 

N. B. The pricked line in the figure fhews where the 
lightning paffed quietly, having a fufiicient fubftance' 
of metal to pafs through. The curvedline fhews where 
it broke every thing. The diagonal lines are all lead. 

.• ' LETTER 



t 340 3 


,L E . T T E E II. 

SIR, 

I H A V E received your two laft; and can allure you, it 
is with great pleafure I anfwer any queftion you fhall 
be pleated to aik. In anfwer to your firlt and fecund 
queries ; videlicet. What is the breadth of the houfe? 
and what is the diftance between the extreme part of the 
chimney (b) and the conductor? The drawing I fent 
you is a fcale of one-tenth of an inch to a foot, or nearly 
fo.'V. 3d. The iron rod in the pipe is only a large 
rujly fpit put in, a few inches, pro tempore. The place 
where the leaden pipe is burften, is even with the point 
of the fpit; very little melted, but broke open with the 
explofion. The pipe is hent outward, about a foot at the 
lower end, to carry the water from the houfe; the hole 
in which, and the point of the fpit, are near the middle 
of that proje^ing'part of the pipe. No vifible alteration 
appeared on.the nifty fpit by the lightning having paffed 
through it. The lower end of it lays on, not in the 
.earth. Tam, &c. 

•(a) Then, the breadth of the houfe is about twenty-nine feet, and the- 
,*diftance between the fartheft corner of the chimney' (5) and, the conductor, 
forty-nine, or 'fifty feet, w. henley. 


TWITCI? 
1 tl&OE* 
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THESE letters containing a fatisfadtory anfwer to the 
queftions which precede them, the following remarks 
naturally prefent themfelves. i ft, A ftiarp pointed con¬ 

ductor did not, in this inftance, invite or draw down upon 
itfelf a ftroke of lightning. 2dly, Such a conductor, 
elevated five feet above the top of one of the chimnies, 
to an houfe of this dimenlion, may not perhaps be fuf- 
ficient, by its filent attractive force, to protect the whole 
of inch a building from a ftroke; efpecially when a 
chimney, a blunt body, wetted with the rain, ftanding at 
fifty feet diftance from the conductor, and being within 
five feet of its height, is in actual contact with fo large, 
though irregular, a communication of metal, leading 
from the chimney diredtly to the conductor; though, in 
this inftance, it ihould be remarked, that the conductor 
itfelf zvas not in contad throughout; and it is, for that 
reafon, a very exceptionable Cafe. gdly, Two iuch 
conductors; one, for inftance, on the chimney (.d), where 
ibis was placed;' and the other, on the chimney (£), which 
was ftriefcen,. with a communication of lead between 
them, would probably have protected the houfe: but a 
conductor on each chimney would certainly have fecured 
the whole.building effectually ru. 4tb.lv, • As-the three 

branches' or diviftons of the lightning all concentrated 
upon an iron: bar, three quarters of an inch Square, and 
produced no fign of heat in it, an iron bar of that fize 
feems to be fully fuffiicient for the purpofe. There ap- 

ft ) This method, I an ifuatJ, Mr, haffekdes hath Jatc’.y adopted. 

: , 6. P^rs, 
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pears, however, to have been two defects in Mr, haf- 
fenden’s conductor: 1. The leaden pipe and the iron 
bar at the bottom were not in contact. 2. The iron bar, 
■or a thick plate of lead,fhonld have been continued down 
into the moift earth or water; and had not the earth, a3 
Mr. haffenden obferves, flowed with water, at the time 
of the accident, the want of this precaution might, per¬ 
haps, have been attended with fome damage to the foun¬ 
dation. I have been thus particular in my inquiries 
into, and remarks upon, this fact, as I think it of great 
importance to thofe who eredt conductors, to be inform¬ 
ed of every defect in the conltradtion, and of the dan¬ 
gerous coniequences thence arifing. 

P. S. I11 Mr. haffenden’s fecond letter, he obferves, 
that the bell-wire, mentioned in his firft letter, was brafs; 
and that fo much of it as went through the pafTage was 
painted: and the painted part, he fays, was not de¬ 
stroyed; but the paint was loofened on the wire, without 
being broken off, like the loofe rind of a tree; which re- 
fembles the effedt of the artificial electricity, in an ex¬ 
periment of Mr. kixxerslet’s, where a wire was, by a 
great explofion, both lefiened in diameter, and extended 
in length. The other part of the wire, which was not 
painted, except a fhort piece at the end, iomewhat larger 
and of iron, was entirely melted. Query, If the wire 
-before fpoken of had paired through a ftone, particu¬ 
larly a wet one, incloflng it firmly, would not that ftone 
have been fhivered to pieces ? 


XXXIII. Of 
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XXXIII. Of the torpidity of Swallows Martins. 
James Cornilh, Surgeon , Totnefs, Devonfhire, /# 

fnndry Letters to the Honourable Baines Barrington, 
F. R. S. and Dr * Maty, Sec, R, S, 


LETTER L 

TO DR. M A T T. 


s i r, Totnefs, Feb, 3, 1 775. 

Pwsdd^Miy A s it lias long been a dejideratum among 
Jfl L the naturalifts to decide, with cer¬ 
tainty, whether fwallows and martins remain in a torpid 
Rate during the winter, or are birds of paflage; I fhall 
make no apology for troubling you with this letter, as 
it determines one part of the quefhon, as I imagine, 
beyond doubt. In the beginning of November, being 
fifliing on the banks of the river Dart, which runs at 
the' bottom of a very ffceep hill, from the fide of’which 
project feveral large rocks, overgrown with ivy and 
thicket;' I was at once furprized with the fight of a great 
number of martins. Now the. feafon of the year being 
£0 advanced, I defiiled from my amufement, that I might 
the more carefully obferve the birds, which, I concluded, 
Vol. LXY, A a. a ■ had 
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had been brought out of their winter quarters by the 
uneiieis of the afternoon, it being remarkably pleafant 
and warm, for the time of the year: the Sun at that 
time darting its- rays directly againft the rocks, juft 
oppofite to which I had fixed my ftation. They conti¬ 
nued to flit to and fro for near half an hour, keeping very 
near together, and never flying in a diredl line above 
thirty or forty yards, and never, when at the fartheft, 
above a hundred yards difiant from the rocks; clofer to 
which they now, as the Sun lowered, began to gather 
very faft. Their numbers nowleflened confiderably; and 
in a very fliort time they all returned into the Allures of 
therocks, from, whence they had been induced to venture 
out by. the warmth of the evening. I -was particularly 
careful to obferve if there was a fwallow amongft them; 
hut .there.'was not one. Of this I am certain; for they 
- were feveral times within the diftance of twenty yards 
front the .places where I .flood. I was the more attentive 
tnthis^asfldja^ ^e.qryirepqateddy afiitred, by many matters 
of. vefleis jn tfi.e. : -^jObrtxade ? that they copftantLy faw every 
autumn, as they failed.up the Medkerranean, vafl flights 
of /wallows, bending their eourib towards the South. 
Eroni which there is the ftrongeft reafon to believe, that 
.thei'e birds, during the winter months, do leek a warmer 
climate; though Mr. Buy fox has, fop want of politiye 
evidence, left that point undetermined. The above 
r|Ccoflnt,,,Qf. ( »;hkli. I, am. at all times ready to atteft the 
troth,,., fettirng.,}the. gpejlkm,’ relative to • martins, be¬ 
yond any doubt, is the heft apology I can make for 
. ■. - ' ' '' the 
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the liberty I have taken in troubling you with it. If 1 
have not been fnfficiently circumfbmtial in this relation, 
I fhall be at any time willing to aniVer any queries you 
may think proper to favour me with. I am, 'Sec. 


LETTER II. 

TO THE HON. DAIXES BARRINGTON. 

sir, March 31, 1775. 

I SHOULD not have deferred a fingle poft acknow¬ 
ledging the receipt of your favour of the 19th uh. 
if I could fo foon have procured a fecond perafai of 
your very interefting paper, publifhed in the LXIId vo¬ 
lume of the Philofophical Tranfadtions, in which you 
have thrown fo much light on the fubjeft, from the In- 
vefligation of which I derive the honour of your cor- 
refpondence. The feafon, as you obferve, is arrived 
when fwallows and martins' do ufually begin to make 
their appearance; but there has not yet been one feen in 
this part of the country, probably from the uncommon 
coldnefs of the feafon; but you may depend on my 
taking every method in my power to fulfil your requelt, 
fo far as to get feme of the birds fliot, as foon as they be¬ 
gin to ifiue forth from the rocks, where they have un¬ 
doubtedly remained in a torpid flate fince the month pf 
November laft. I am informed by a perfon who under- 

A a a 2 Hands 
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fends blowing rocks, that It is almofi impofiffble to come 
at the bottom of the fiflitres of thefe inqueftion. It could 
not he done but by gun-powder, and then at a great ex¬ 
pence, and not without danger of deftroying much of 
the field above; hefides, the force of the powder per¬ 
vading every hollow, would inevitably annihilate the 
birds, and fo fruitrate the end of our labour. I conceived 
the.idea of deftroying the rock in its full force, at the time 
when the martins entered it, as I concluded, for their 
winter’s dormitory; and believe, that had the weather- 
continued favourable, I fhould have actually attempted it: 
but on reflection it did not appear, that the diicovery 
would have been adequate to the . difficulty and expence 
that would have attended it. For there is, certainly no- 
thing more extraordinary in finding martins,, in a hate 
of torpidity, than dormice or bats, which are animals 
equal 'in bulk, to .the. fwallowr or martin,. Dormice are: 
frequently ifonnd.dead to, all appearance in the winter 
m okf hedges mdrMft ..can ;prQcnne.bats at aJhtimes, in 
any number^ front aTubterraneens : place, called Kent’s 
Hole, near- Torbay,.- Now if the. examination of, the in- 
teftmal tube of one of this, tribe of mungrel animals in 
a torpid, fete, thould be thought worth attending to, it 
can be done-at any time,. - Bats, indeed, are fometimes- 
feen inwinter, in very mild, weather;: though none: have 
yet made, their appearance, with .us. And. I am. ready 
to; 'attefe if fhouki require*. that I have, feen 

.martinsm QJatae&; a*, the 'months,: .of :December .'and - J a-- 
wunry; .though'fccfewitmetneihherever .fo hawheei*, a 

J. fwallow 
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fvvallow in the winter. Upon the whole, I cannot help 
thinking my own evidence, with refpect to the martin, 
to be abiblutely concha five, as is like wife the teftimony 
of Mr. stf.vexs and Dr. pye; though it is to be regret¬ 
ted, that theie gentlemen ihould have left any doubt, 
whether the birds found in the mud were iwallows or 


martins r And Mr. kleim, in his paper Be Hwcrnaculis 
Hirundlnum , afferts, that his father found three black 
martins or fwifts in an old oak during the winter, which 
on being laid' before a fire, icon recovered fcrength 
enough to fly about the room, though they died icon 
after. The objection which has been brought again it 
the opinion, that thefe birds do remain torpid during 
winter, is, that all birds do moult once in a year, and 
fwallows do not moult with us. ■ Now 7 this argument is 
of little weight with me; as I am of opinion, that no 
bird that is to remain in a torpid ftate during winter, 
can undergo the procefs of moulting; for it is proba¬ 
ble, if I may hazard fuck a conjecture, that the great Ion 
of blood, which other birds iuffer during the change 
of their "feathers* is faved by nature, in birds which, 
undergo a ftate of torpidity, for their more effectual pre- 
Xervation in. fuck a. ftate. And I have known many in- 
pf hiBds*k.ept-. i in^fi a ge 5 that-hay®moulted fora 
ibafbfts; retaineddiis long 

in full vigour appall the winter. At¬ 

tempts have.beep.made to bring on a torpid ftate on the 
birds in queftion, by confining them in a cold, cellar: but 
wfttlwut fnccyft.. The force of this objection imps tube 
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loft when we confider, that in this fituation the birds 
mint be in continual fear, and confeauently not difpofed 
to make that change, to which inftinil has aireiled them, 
for their prefervation and fecurity; fince all their attempts 
are to get out of confinement, as long as they have any 
fpirit or ftrength left; and when thefe are exhaufied, 
they die in courfe: and, I think, this fiate muft be in¬ 
duced by a difpofition in the animal itfelf, and cannot 
be brought on by compulfion. I hope I fliall be fucceff- 
ful in my endeavours to procure fome of the martins at 
their firfit appearance; as the being any way inftrumental 
to oblige you will be a very great fatisfaition to, 8cc. 


LETTER III. 

TO THE HON. DAINES BARRINGTON. 

sir, Totnefs, May 9, 1775. 

I C AN make no other apology for having fo long de¬ 
layed writing to you, but a defire to get as much in¬ 
formation, as would make my letter worthy your perafal; 
and if fails, as well eftablifhed as the nature of things 
can well admit, are allowed to be of any confequence, I 
hope I have not entirely failed of fuccefs.. Mr. trist, the 
prelept recorder, and late member of parliament for this 

town 
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town, allures me, that lie once faw many martin? in the 
winter, about Chriftmas, flying to and fro under a 
large rock, not more than a mile from Totnefs, and aim 
near the river. Mr. devee, a reputable farmer, is ready 
at any time to make oath, that he once found a fv.ifr in 
the church of Alhprmgton, in the middle cf winter; 
that he took it in his hand, and though it fnewed no 
ligns of life, he is certain, it could not have been dead 
but a few hours. He fuppofes it dropped from the root, 
at a time when i'ome malons were at work, repairing a 
breach. thou as didham alio affirms, that he once 

law, on the 26th of December, two fwallows or martins, 
flying in a gentleman’s court of Syfferton; that it was a 
pleafant day; and that he then fuppofed that they had 
iflued from the old thatch-covering of the out-licuies. 
But here follows a direct evidence, as to the torpidity 
of one kind of bird. Mr. wiat made oath, laft Sunday, 
in the parifli church of Haberton, before me and a cre¬ 
ditable witnefsj that in the winter, and near Chriitmafs, 
lie once found, in a hollow afli-tree tlien taking down, 

. a bird covered with a kind of down; that on handling 
it, it fhewed ligns of life; that the two labourers who at- 
fifted in felling the tree, alfo handled it; that when they 
flrft perceived the bird, it appeared to be dead, vet tbp 
heat of their hands made it move brrfldy; and that this 
bird he believes to have been' a cuckow,' As the ftory of 
the cuckow plucking off his feathers, and remaining tor¬ 
pid during the winter in hollow trees, is generally be¬ 
lieved in this country, the eflablilhment of the fait ap- 
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peare'd to'me of confiderable importance; and if I have 
Succeeded in this-point, I hope you v,dll have no objection 
to the manner of aicertaining it. I would with to avoid 
a weak credulity on one hand, and obftinate fcepticifm 
on the other. Again, Mr. a chard, of Privy Garden, may 
be now living, to teftify the truth of the account of the 
torpid martins, which he faw taken out of the banks of 
the Rhine, and which, in his letter to p. collinson, 
eiqiiire, read before the Ptoyal Society, he fo particularly 
defcribes. Now to prove the torpidity of birds, we have 
the preemptive evidence of Mr. trist, dever, didham, 
and mvfelf; and the pofitive evidence of Mr. achard, 
J Dr. pye, Mr. stevens, and Mr. wiat; all men of cha- 
'ra&er,, and incapable of averting an untruth. The 
opinion of Aristotle, that Tome of the fame fpecies of 
birds do emigrate; and that others do pluck off their fea- 
.. tilers, and remain torpid duriligthe winter, cannot obtain 
_ ’credit: for we cannot fnppofe that thefe animals are go- 
'' irrwh&t- immediately con¬ 
cerns tiieir b^Tls^^lhb^tiMVerfal lair of 

nature, independent of their wills or inclination. But 
■then the law of nature muft be permitted to have its free 
' courfe. Reftraint deftroys the rule of actions; and there¬ 
fore, though M. BtfFFON and others fiicceeded not in their 
attempts to bring on torpidity in fwallows confined in cold 
yMfairs; yet f have pleafed myfelfi with the idea of con- 
“^rfih^yMfig‘fwahmvs, maftiilS| 8cc.' With the old ones; 

thefA-hefiiS Wrhetl- feeding, 

". m a or lattice, 

' <1 d h . 
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in which there fhould be a pond. Probably the young 
birds, if the garden were large enough to find them 
■food, would not be uneafiy under their confinement. If 
this experiment fucceeded, it would be curious to ob~ 
ferve them in the different degrees of torpidity during 
the winter. The inteftines might at different times be 
infpected, and their analogy with thole of the torpid 
bat carefully obferved. I have had an opportunity of 
examining the vifeera of feveral torpid bats. The in- 
teffinal tube was perfectly empty, except about half an 
inch from the anus, where there was a little hard faces. 
The gall-bladder was filled with a pellucid, yellowifh 
fluid. The ball of Fahrenheit’s thermometer being 
laid in the body of one of them, the heat of the blood 
at the heart railed the quiddllver two degrees. In three 
others, opened at the fame time, no heat could be 
perceived, either by the thermometer or by the touch, 
Tkefe experiments being made in the beginning of 
April, it is reafonable to fuppofe, that the bat which 
affected the thermometer, had begun to feel the ap¬ 
proaching feafon. I think there is reafon to believe, 
from the final! quantity of faces in the inteftines, and 
from its being fo near the anus, that thole animals, when 
they find themfelves growing torpid, take fufficient food 
to ferve them during the winter. All the animal func¬ 
tions in this Hate are carried on exceedingly flow; but 
that they do go on, in fome degree, is evident from their 
emptinefs, emaciation, and the faces, which are found in 
plenty underneath the place where they hang in clufters. 

Vol. LXY. Bbb The 
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The birds, of the fwallow tribe on, which I have pro¬ 
cured, exhibit perfedt plumage and extreme leannefs; the 
inteftines empty, except the gizzard, which contained a 
fubffcance moft like fmall twigs or ftraws. Swifts have 
not yet made their appearance with us; the full that can 
be procured fhall be examined. The refnlt fhall be the 
fubjedt of a future letter, when I hope once more to have 
the honour to fubferibe myfelf, Sec. 

(a) N, B. I had defired him to fhoot fome of thofe which firft appeared,, 
and examine their inteftines ; as I alfo did with regard to the torpid bats, 

I). BARRINGTON. 
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XXXIV. Defcription and Ufe of a portable Wind Gage, 
By Dr, James Lind, Phyjician , at Edinburgh. 


Reekie, May 1 1, rrp*HIS Ample inftrument confifts of two 
-®- glafs tubes ab, cd, of live or fix inches 
in length (tab. x. fig. i.). Their bores, which are fo much 
the better always for being equal, are each about T 4 /hs of 
an inch in diameter. They are connected together, like a 
fiphon, by a lfnall bent glafs tube ab , the bore of which 
is /fh of an inch in diameter. On the upper end of the 
leg ab there is a tube of latten brafs, which is kneed or 
bent perpendicularly outwards, and has its mouth open 
towards f. On the other leg cd is a cover, with a round 
hole g in the upper part of it, -^ths of an inch in dia¬ 
meter. This cover and the kneed tube are connected 
together by a flip of brafs cd, which not only gives 
ftrength to the whole inflxument, but alfo ferves to hold 
the fcale hi. The kneed tube and cover are fixed on 
With hard cement or fealing wax. To the fame tube is 
foldered a piece of brafs e, with a round hole in it, to re¬ 
ceive the fteel fpindle kl, and at/there is juft fuch ano¬ 
ther piece of brafs foldered to the brafs hoop^#, which 
furrounds both legs of the inftrument. There is a fmall 
fhoulder on the fpindle at / upon which the inftrument 

B b b % refts, 
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rMU; hht-af prevent it from being blown 

off^M4fpindlO'by'l?he : Wifeli: 'The whole inftrument is 
eaWydtadcktfitipbn- 'thefpindle by the wind, fo as 
aft ways to prbfetit 'the mouth of the kneed tube towards 
it • The ent ofh'hC 'fpiiidlehbs a ferewon it ; by which 
ifip&y bfe ftdb^dd'into -th-e top of a poft* or a Hand made 
* IflaliJPMste H6le abL, to admit a fmall le- 
Ver fof ferehrihg‘ithltM ,: %ood-'with - more readinefs and 
facility"^ 'A thin ! plate of brafs k is foldered to the kneed 
§ube,, about half' ati inch above the round hole g, fo as 
to-prevent rain 5 frOm falling into it. There is likewife a 
crooked tube as; (fig. a.), to be put on occallonally upon 
the mouth of the kneed, tube f, in -order to prevent rain 
from being blown>inio ; fhe mouth-of the wind-gage, 
wheii it isleftoutall' night, or expofed in the time of 
ra'in. ' -■ The; force hr momentum of the wind may be 
ascertained by the afiiftanOe of this inftrument, by filling 
the . tubes vhsdMuMi'iof watery and pufhing the fcale a 
littlemp bt> ddw% taibihei < 5 > of the- foalej when the in- 
ftrUmeiit; U held tttpipwpdnditruM^ be on a line with 
the ftnface of the water, in both legs of the v ind-gage. 
Theinftrument being thus adjufted, hold it up peipen- 
dMilarlv, :arrd turning- the month of the kneed tube to- 
.Wards the wind,obferve how 7 much thewater is deprefled 
by iti inf the one deg, and how much it is'railed in the 
euhdm Tlieifiup mf .the two 4s ; the height of a column 
afrwitserasfkieh ihg; wind is .capable'of foftaining at that 
■ timef iffldieveirpbady qMttdib oppofed to that wind, will 
hppMfed.uppinby a SoUmcp^itd the weightmf -a co- 
, 3iff t ■ . lumn 




C W' 3j: 

lumnof water, having its hafeeqwaJLto t^Jprfece that- 
is oppofed, and ,its height: equal .to the 5 altitude.#!the Phr 
lumn of water fuijtained; bw theuvindi.ia’ 

Hence the force of the wiad- upon any-bqdy.whpseidie; 
furface oppofed to.it is;hhqwn, may be eafily fqui|d:nan,d 
a ready comparifpn may he ■ .made , betw jpt -tlfe ftfi'eagth 
of one gale of wind and, fhat( qFanothei^ by;Jsttowing, 
the heights of the columns nfwyatjer*; whkhtthe^i^rent- 
winds were qapable of fataM$gi<o en^be'heiglits jQfith# 
columns in each leg; will belequal^proyided theleg/tgre 
of equal bores; but unequal > if their hbresiar e#mqt|alv 
For fuppofe the;legs;.equ^cahd t ,fhe qpfpiim 
wind fuftains to he.:threminehe§p)the.! Wletzi&ibmtegf 
which the wind blowsintp, willoh§.t depreffednone im& 
and a half, below, a, aad-raife^|ulflas,tmehfateeil 2 iu 
the other leg., But;. if-.thp^bore of•.tltefkg.tv'hich.ithe 
wind blows into, be double that ;#f!te;l8^^tk<6teW8fer 
in that leg will:he.#epreffe4r#nl}l#hlnmch4 w hdfe it.is 
raifed twice as much,.; or two, inches ift thfe q then;- rind 
vice ver/a r .if the,fame wind .hlowranto ithei fin alien deg; 

, it will depirefsithe tyater.im itittya inches, whilftitraifes 
it only one inch in the others : i r The force of the wind 
may be likewife meafured v with this,mftramentyby. 'fill¬ 
ing it. until the, water run?;out at the:hole;©;;/ For.-ifrwe 
then hold it up to fherMiind.asiheiqr^ia quantity,of wa¬ 
ter wall be! blown.: Qitff ,*and^ if bnthfiegs of the inftrct-r 
- ment are of. the?. fame hq^e), thmheight hf the uohimn 
fuftained, will he equs&fo do»Me\thei column of water 
in either leg, or the fum of what is wantingin 1: dtfelegsl 
■ , But 
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But if the legs are of unequal bores, neither of thefe will 
give the true height of the column of water which the 
wind fuflained. But the true height may he obtained by 
the following foi'muL .?,. 

Suppofc that after a gale of wind, which had blown the 
water in one of the tubes from a to b (fig. 3 .)? forcing it at 
the fame time through the other tube out at k, the fur- 
face of the water fhould be found ftanding at fome level 
dg, and it were required to know what was the height of 
the column ef or ab, which the wind fultain ed. In order 
. to obtain which, it is only ncceffary to find tlie height of 
. the columns db or gf, which are conftantly equal to each 
other: for either of thefe added to one of the equal co¬ 
lumns ad, eg, will give the true height of the column 
of water which the wind fuflained. ; 

CASE I. 

■ Let the diameters ac, eh, of the tubes be refpecftively 
reprefented by *?, d; and let a~ ad or eg, and a'=db or gf. 

• Then it is evident, that the column db is to the column 
. eg as rx to d % a. But thefe columns are equal. There¬ 
fore, c*x~d*a; and confequently, 

EXAMPLE. 

If the diameters ac, eh, be refpeclively 10 and 1, and 
ad or eg= 3,96 inches, x will be=,o396 of an inch. 
For d % a~'ix 3,96=3,96, which divided by<f= 100, gives 

396*-UAb,'-. :;r ■ i. ■ ■, 


CASE 
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CASE II. 

Eat if at any inftant of time, whilff the wind was 
blowing, it was obferved, that when the water flood at e, 
the top of the tube out of which it is forced, it was de- 
preffed in the other tube to fome given level ef, the al¬ 
titude at which it would have flood in each, had it im¬ 
mediately fubfided, may be found in the following man¬ 
ner: 

Let £=ab or ef. Then it is evident, that the column 
be is equal to the difference of the columns ef, gf. But 
the difference of thefe columns is as d 2 b~d~x. Therefore 

c-x~d % b—d % x\ and confequently, 

For the cafes when the wind blows in at the narrow 
leg of the inftrument. 

Let ab = ef=£, eg or AD=tf, gf~db=a', and the dia¬ 
meters eh, ca, refpeffively ~d, c, as before. Then it is 
evident, that the column ad is to the column gf as 
ac % to d 2 x. But thefe columns are equal. Therefore, 

d z x=ac 2 ; and confequently, x=^ z ‘ This anfwers to- 

CASE I. 

It is alio evident, that the column ad is, equal to the 
difference of the columns ab, db. But the difference of 
thefe columns is as bd-dx. Therefore, d 2 x-bc-cx. 

' bc~ ■ 1 , ■ ■ 

Whence we get x This corrcfponds to case ii. > 

As there is always a calculation to be made, for ev|rp" 
6 expe- 
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experiment when the legs of the inftrument are of une¬ 
qual bores, I would recommend it to the makers of thcfe 
. inftruments, to make ufe of tubes that are equal, or at 
leaft nearly fo, that the error may become next to no- 
. thing, it being a thing very eafy to be done. In this 
manner we can readily determine the greateft force, which 
the wind has blown with, during the time the inftrument 
has been expofed to its adtion. But as it may be fafely 
left alone, by ferewing its fpindle into the proper ftand, 

. or into the top of a poft, and as the wind never fails 
to turn the mouth of it towards itfelf, it is not neceffary 
; for the obferver to continue always by it; for it may be 
allowed to ftand all night, expofed to the wind, without 
any inconvenience, though it fhould even happen to 
’ Tain very heavily. However, recourfe can only be had 
to this method of tiling the inftrument on fhore: for at 
dfea it muft always be held up in a perpendicular pofition 
I in the hand, whether it be ufed when only half full of 
water, Or when quite full; which laft will be frequently 
. found to be the only practicable method of afeertaining 
the force of the wind during the night, when it blows fo 
hard that it is impoffible to keep any lights on deck. 
A perfon filling the wind-gage, in a calm place, with 
water, in order to determine the force of the wind, in 
the way Which I have been juft now deferibing, will be 
apt to imagine, that it cannot give the meafurement cor- 
.fe^^f^^^wiEfindfuch-.arepulfion'to arife from the 
edges ofthhhede G, as to fuftain a column of water in 
• file kneed or ben* tube, perhaps half an inch above the 

level; 
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level: but by either blowing acrofs thground hole, or 
moving his finger over it, he will fcon ; bring ; .thejwater 
in the kneed tube to hand at the fame -level with-it, by 
tailing, off gradually the convex fuface- of the.water,, 
which projects out at the hole in the-form pf adropor 
fpbcrule. And this effect the wind, very ' r f©on ; prcdti$£S- 
itfd f. There:- ought. always to. • be a cover on the. top 

of the tube out-of which the- water is expelled, by the 
wind 5 but it flioukl be made very thin. For if there be 
no ib.cn cover, and the mouth'of the kneed tube be flop¬ 
ped, after the inftrument is quite full of water, in order 
to prevent the wind from having any influence in railing 
it, you will find,, upon expofing it to a ftrong gale, .that 
in a very fliort time it will blow out perhaps half an inch 
of water. .Whence it appears, that a very confiderable 
error would ariie from ufing the wind-gage in this hate. 
But in all the.experiments- which;! have made with 
this inftrument,. whilft it had the cover and the. round 
hole of ~ths of an inch; ,in diameter in the middle pf 
it, I have not been able to difcover any error. ' The 
ufe of tha fmall f tube;;ofjcompitmication a b (fig, ( „ x■*)> jls fo 
check the undulation of the water, fp that the heightpf 
it may be read off from, the fcaly with eafe and certainty. 
But it is particularly defigned, to pyeyent the water fegm 
being thrown up jCq, & than 

- the true height j|bjKat 

that, time 
whilft it is 

water in;the .legs:.of a. fiption is. : 'cap^ble }t p^t)|i||^ut 
; Vox. LXV» * C c c ; ‘"^"'"lnto 
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ijito a vibrating motion like a penduhimw; and there* 
fore, if adfced upon when in the afcent, the height which 
it afcends to will come out greater than the truth; and 
lefs, if acfted on in the defcent. 

The height of the column of water fuftained in the 
wind-gage being given, the force of the wind upon a 
foot fquare is eaiily had by the following table, and con- 
fequently on any known furface.. 


T A B. L E I. 


m^ht of the 

Force of the wind on 

Common defignation of 

'water in the 

the foot fquare in 

fuch a winch. 

wind-gage* 

avoirdupois pounds* 


\ 1 a, inches 

62,5. 


XI 

1 < t , < 1 1 

‘ . 57,293 


’ 1:0 

.52,083 

mioft violent hurricane,. 

9 - • 

46,87.5 

I 

8 ' ^ 

1 ,, / , 

41,667 

very great ditto.,, 

l > ) ... " 1 . 
.,.7 . 

36,548 

great hurricane. 

6 

^ 31,75 

hurricane.. 


26,041 

very great ftorm,. 

4 

to 

O 

00 

w- 

great ditto. 

a 

X5,6as'. 

itorm. 

a 

10,416 

very high wind,. 

X 

' 5,208' 

high wind:. 

Z. 

2,604 

bi:ifk,gale.. 


>5 ax 

frefh, breeze. 

W iO , 

>260 

pleafant wind. 

w 4 o „ 

: - - ,130 

a gentle wind. 


(nj lib, IT.' prop<:»mv» tlieor. xxxv# 

EXAM PLE;,. 
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EXAMPLE. 

If it Were required to know the force of the wind, 
when the column of water fuftained was equal to 4^ 
inches. Then, by tab. i. 

Pounds, 

4 inches = 20,833 

o, 5 or | inch= 5,604 
0,1 = 0,521 

Sum 4,6= 23,958 = force on every fquare foot** 

Any change that can happen in the fpecific gravity 
of the water from heat or cold, will make no fen* 
fible alteration on experiments made with this inftru- 
ment. 

A cubic foot of water is generally fuppofed to weigh 
1000 Avoirdupois ounces; and from fome experiments 
made by Mr. musschenbroek it would appear, that be* 
twixt freezing and boiling, or in 18o° on Fahrenheit’s 
fcale, it increafes only — = ,0117 of its whole bulk, or 
volume w. I cannot, however, find any author that men¬ 
tions at what precife degree of heat a cubic foot of water 
was weighed. Mr. Fahrenheit indeed made feveral of 
his curious experiments on the fpecific gravities of bo¬ 
dies when thq water,raifed his thermometer to 48°^;. 
Now if we fuppqfe the, greateft heat of the water which 

■(b) mcsschek. Intrcrf.-’ad-'Pl'xilof. Natur. tom, II. .pv 625. , - 

(c) Plrilofophical TraB&<fti.oBS, N° 383. . 

G c c 2 ive 
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we make ufe of in the wind-gage to be 90% which ex¬ 
ceeds 48° by 42, the greate.fi: change produced will be 
only ,0027 orparts of the whole. So that if the alti¬ 
tude of the column of water iuftained by the wind were 
even to be five inches, the part of this efiedt, arifing 
from the diminution of the fpecific gravity of the water, 
occafioned by the greateft heat, will only amount to 
0,0135, or T5t4a parts of an inch, a change which can¬ 
not he meafured by the inftrument. It may be -fome- 
times neceflary to employ other fluids betides water, par¬ 
ticularly if the degree of cold be below freezing: for 
then we muft ufe a fluid that will not freeze in the de¬ 
gree of cold in which we expofe the inftrument, other- 
wife the wind can have no influence on it, and the liquor 
freezing in the tube will break it. I fhall, therefore, 
mention a few liquors in the following table, that will 
' anfwer the purpofe, as alfo fubjoin a general method of 
reducing them all to one common meafure. But of 
all the fluids l am acquainted with, when the effects of 
froft are to he feared, I know none better adapted to our 
purpofe than a faturated folution of fea-falt; liiice it does 
not freeze till the thermometer falls to o degrees, and is 
a fluid conftantly of the fame fpecific gravity. Spirit of 
wine, independent of its being more variable in refpedl 
of fpecific gravity by the influence of heat and cold, is 
alfo more or lefs. fo, as it is more or lefs rectified. And 
although the true fpecific gravity were known at the 
beginning of the operation, it would even change during 
foe time pf ufipg it, by imbibing moifture from the air. 

' 7 ' ' L.et 
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Let w reprefent the weight of a column of water*, 
having its altitude meafured by one of the divifions on 
the fcale, and its bafe to any given furface whatever; 
and let n denote in general the number of thefe divi¬ 
fions which meafur.es the whole length of the column 
of the water which the wind fuftains. Then nw will 
reprefent always its weight, and will ferve as a common- 
multiplier for the fpecific gravities of all other liquors- 


TABLE II. 


Names of liquors. 

Specific 


Com men 


Weight meafuring the 

gravities. 

• 

multiplier* 

r 

forces of the wind. 

Water, 

lyOOO 

t. 

nw 

Sat fol. of fait, 

1,244 


• 


1,244 x nw 

Urine, 

1,030 




1,030 x nw 

Ditto, 

1,016 


► nw 

\ 

1,016 x nw 

Alkohol, 

0,825 


1 

I 

0,825 x nw 

Proof lpirits, 

0,927 




0,927 x nw 

Sec. 

See. 

J 


S, 

&x. Sec.- 


EXAMPLE., 

Let w reprefent the weight of a column of' water 
^th of an inch high, handing on a fquare ■ foot; and; 
let^=80=4iqches.. Then (by tab. i.) nW is equal to. 
20,833 Avoirdupois pounds. Therefore 1,244x 20,833 
^weight of a faturated folution of fea fait- of the fame 
altitude..and - the altitude of a column of a faturated 

x 3 2 44 

folution of the fame, weighing. 20,833 pounds Avoir- 

dupob vi . 
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^upois. w may reprefent a fquare yard, the furface of 
% fail, &c. 

If the velocity and denfity of the wind in any parti- 
•eplar cafe were accurately determined, this inftrumertt, 
Which gives its force or nmmntmn. , would enable us to 
ascertain the velocity in every other cafe, the deputy be¬ 
ing known. For if appears from experiments, made by 
Mr. JAMES ferousom, f. k. s. on the whirling-table, 
that its force is as the fquare of its velocity. But as the 
•denfity, which is one pf the data requifite for determin¬ 
ing the velocity by this inftrument, was not taken into 
confideration in thefe experiments, all that we can do at 
prefent is to fuggeft the idea. 

It may npt, perhaps, be improper to take notice, that 
evaporation will have fome effect in diminifhing the al¬ 
titude of the column of water; though its influence, for 
the ipoh part, will be very inconfiderable. The more 
frequently, therefore, the inftrument is examined, it will 
n| fo much the hotter. If it be expofed to the a&ion of 
the wind, whilift it happens to fnow, it will be neceffary 
to look at it frequently, leaft the fnow fhould choak up 
the mouth of the wind-gage. 

fcra<ft of a letterfrom-Dr 1 . lind t» Col; rot|. Dated 
|| . ' ■ ■ •: Edinburgh, May a 6, 17 7 5 * " v 

' ’ ' ‘ ' / 

•** ” 5ht to be fome what longer than that 

I lately fentSsr jqbn fringle. Fox we had a gale here on 
the 9th eurrep^ wbfteh^fuppoited a column. of water 

dsd-: 1 . ' . :■ '■ * " ' ■' frf' : . ' of 
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of 6~ inches, whereas that I fent was not fo long. The 
force of this gale on a fquare foot was equal to 34,921 
pounds Avoirdupois, and it has done great; damage to. 
our gardens. Weft India hurricanes would require gages* 
of a ftill greater length to meafure them. 
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XXXV. Agronomical Obfervathns made at Lcicefter. By 
‘ the Reverend Mr. Ludlam, Vicar of Norton, near Lei- 
cefter. Communicated by the Aftronomcr Royal. 

Heckle, May u, 1775 - 

OBSERVATIONS FOR DETERMINING THE LATITUDE OF 
... , THE PLACE. 

Zenith, cliftances taken with an eighteen inch quadrant, 

made by bird. 


1 774 * 

July 3 

IO 

14 

H 

\ 20. 

0 Draco 11 is 
on quadrantol arch 

y Draeoms 
on quiulrautal arch. 

Degree s 

m. a 

9 3 2 

9 20 

9 20 

9 20 

, 9 20 . 

Parts. 

S. V. 
r si 

1 si 

1 Sr 

* si 

• «i . St 

Degrees. 

D. lil.S. 

1 6 40 

1 6 34 

x 6 34 

1 6 28 

% 6 27_ 

Parts of 96. 

P. S. V. 

1 1 7 1 

1 1 7I 

1 i 7 i 

2 » 7 t 

X . X 7} 

Mean"' 

k 9 a2 >4 

i 1 1 *v.» 5 $Sf ■ 

UiX' f 6' 3i,6 

! 2 I 7/0V 

i 

i 

June 30 
July 4 

9 

16 

i 18,’ 

On arch of excels. 

On arch of cxeefs. 

M.S. 

8 58 

8 50 

8 58 

8 £8 

( 8 58 

S. V. 

1 44 

i 4 | 

* 4 i 

1 4 | 

1 4} 

D. M. S. 
x 613 

x 6 6 

164. 

1 6 6 

1 6 6 

P. S. V. 
x 1 6} 

x 1 6|- 

x X 6$ 

1 1 6J 

1 x 6| 

Mean 

jam 


1 6 6,8 

i x 6f& 


' N.B. The fecoads were fliewn by the micrometer fcrew, the fra&ional parts eftimated 
by the eye. 


Reduce 
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Reduce the parts of 96 to degrees, and take the mean 
between the zenith diftances fhewn on each fcale, and 
the zenith diftance of 0 Draconis on the quadrantal arch 

/ tt t tt 

will be 9 2,1,7, an ^ 011 the arch of excefs 8 54, whence 

t // 

the true zenith diftance is 9 7,8, and the error of the 

line of collimation 13,8, to be fubtra&ed from the num¬ 
bers fliown on the limb of the quadrant. In like man¬ 
ner we fhall find the true zenith diftance of y Draconis 

o t /t ti 

1 6 19,8, and the error of the line of collimation 13,5. 
If we fuppofe the apparent declination of 0 Draconis on 

Of ft 

July 12th to be 52 28 52,3, that of y Draconis 

o/tt 

51 31 41,7, we have the latitude from the former 
5 2 0 38', and from the latter 52 0 38' 1". 

N. B. Some obfervations on thefe two ftars in July 
1772, give the fame latitude within lefs than a", but 
make the error of the line of collimation 2 3 7/ to be fub- 
tradled. I fufpedt the line of collimation is liable to 
fmall variations in portable quadrants, if not in all. 


Vo 1,. LXV, 


D d d 


Zenith 
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Zenith diftances of a Herculis with the ftate of the 
barometer and thermometer. 


1774, 

Degrees* 

Parts of 96, 

Barom. 

Therm. 


D. M. S. 

?. 

S.V, 

Inches* 

Degrees* 

June 50 

37 57 3 6 

40 

3 M'1 

29,7 


July 2 

37 57 46 

40 

3 Hi 

2958 

65 

4 

37 57 4° 

40 

3 Hi 

2< -h 7 

56 

9 

37 57 41 

40 

3 Mt 

2 9>7 

55 

IQ 

37 57 36 

40 

3 Hi 

2 9>7 

55 

l6 

37 57 36 

40 

3 Ml 

30,0 

65 

18 

37 57 32 

40 

3 H? 

3°>° 

56 

20 

37 57 32 

40 

3 Mi 

29,8 

_£8_ 

Mean 

1 37 57 37^4 

40 

3 Mil ; 

29» 8 ■ 

SS,5 


The mean of the zenith diftances flicwn on the two 


o i // // 

fcales of divisions is 37 57 32. Add for refraction 43,4: 


it 

fubtraCt for line of collimation 13,6: and we have the 


o i n 

true zenith diftance 37 58 1,8. Suppofe the apparent de- 

0 ) it 

clination of a Herculis on July 12th to be 14 39 58,5* 
we have the latitude 52 0 38A 


Zenith 
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Zenith, diftances of the Pole-Star. 


! 1 774 - 

Degrees, 

Farrs 

ot 

96. 

Barom. 

Therm. 



D. 

M. 

s. 

p. 

S. 

V. 

Inches. 

Degrees. 

Nov, 

10 

35 

27 

5 6 

37 

6 

9$ 

p 

0 

ji 


11 

35 

27 

S5 

37 

6 

9 § 

29,87 

3^ 


l 3 

35 

27 

56 

37 

6 

9* 

30,20 

34 . 

Mean 

. 

35 

27 

55 > 6 

37 

6 

9 i 

3 °>°+ 

32,3 

Dec. 

6 

35 

28 

8 

37 

6 

io| 

30,27 

30 


15 

35 

28 

4 

37 

6 

10J 

30,03 

44 

Mean 

35 

28 

6 

37 

6 

iO-! S F 

30,IS 

37 

Dec. 

12 

39 


0 

41 

6 

hI 

z 9$3 

,44 



39 

*5 

4 

1 

41 

6 

*5 

28,86 

44 


*5 

39 

J 5 

0 

4 1 

6 

14I 

30,08 

38 

Mean 

39 

*5 

i >3 1 

4i 

6 

Hi 

3 9>59 

42 


Take the mean between the two fcales of diviiions, 
and we have the mean zenith diftances, as follows: 


Days of the month. 

Obf. zenith diih 

Cleared of reft*. 

Nov. 10 11 13 
Dec. 6 15 

Dec. 12 13 15 

D. M. S. 

35 2 7 49»5 

35 28 °>3 

39 14 S 9>3 

D. M. S. 

35 28 33,5 

35 28 44 > 

39 15 4 6 ,7 . 


The mean zenith diftance of Nov. 10.11.13. cleared 

o J // is 

of refradtion, is 35 a8 33,5. To this add 7,5 for the 
increafe of apparent declination between Nov. 12,. and 
Dec. 12. and we have the zenith diftance on Dec. 12. (as 
derived from the obfervations in November) 35 0 

D d d 2 The 
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The fame from thea&ual obfervations on Dec. 6. and 1 
is 35 0 -a8'44". The mean of thefe two, corrected for the 
line of collimation, gives the true zenith diltance above 

0' / Jj 

the pole, 35 2.8 2,8,9. The obfervations of Dec. 12. 
13.15. cleared of refraction and corrected for the line of 
collimation, give the true zenith diltance below the pole, 

0 in' o / // 

39 1 5 33,1 ? whence the latitude 5.2 37 59, and the ap~ 

o i u 

parent declination of the pole itar, Dec. 12th, 88 6 27,9., 
From all thefe obfervations we may conclude the latitude 
of (St. Martin’s church in) Leicefter is 52 0 38', within 
very few feconds rw. From fome obfervations made with 
an hadley’s quadrant of fix inches radius, and given- 
in the TranfaCtions for 1769, I made the latitude only 
5 2 0 37 ; 3"; butthofe obfervations cannot be fet in com¬ 
petition with thefe, either for weight or. number- 

Occultations of y and a Tauri, obferved at Leicefter^ 

; , : Nov. 18, 1774. 

Time 

by the clock* 

H. mT$7 

Emerfion y Tauri,. ¥1.27,10. 

Immerfion <* Tauri. Touched’the limb,, xiv 59 26' 

Vanifhcd,, xiv 59 30 

Emerfion a Tatiri infiantaneous, xvi 12 38 

,, fc) lOte obfemtions vr^e made in Wigfton^ holpital*adjoining to the church-. 


The 
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The following obfervations ferve to examine the clock. 


Tranlits of the Sun. :-| 

Day of, the 

ill wire., 

Time of the Clock. 


Month. 

Meridian. 

3d wire. 

1774* 

M. S. 

II. M. S. 

M, S., 

Nov. 17 

4 3 35 

XXI 11 44 2 

45 


45 54 

4 6 43 

47' 30 , 

18 

43 30 

xxni 44 39 

45 26 


46 85 

. 

4^ 57 i 

47 44 ■ 


Hence the- rate of going was conformable to mean, 
time. 

Zenith diftances taken with the eighteen inch quadrant,, 
to afcertain the abfolute error of the clock, Nov. iS». 
Barometer 29,6 inches. Thermometer 33 0 . 


Time by clock., 

Degrees. 

Parts of 96. 

Object. 

, H. M . S . ■ 

D . M. 

P. S. V. 


vin 0 0 

6.7 ni 

71 5 6 

at. Aquike. 

2 46 

6 7 351 ■ 

72 0 nf 

12 15 

68 59 

73 4 11 

(56 Aquike. 

H 37 

69 20 

73 7 io| 

48 4 

5 6 45! 

60 4 si 

} 

5° 55 

56 2C>£ 

60 0 xsf 

> a TaurL 

53 2 3 

55 59l 

59 5 i3 

J 

xi 1 57 

55 21 

59 0 5 

1 

3 54 

55 3 

S 8 5 12 

r $ Geminorum. 

- <> 35 

54 39 

5 8 3 5 

1 

xvi 26 33 

58 451 

62 5 7 


29 49 

| 59 Hi 

63 1 8 

. 

* Tauri* 

33 . 9 

59 44 . 

<• . -7 j: 

36 15 

60 ni 

64 1 10 j. 

- 


From 
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-From the mean of the two firft zenith diftances of 
a Aquilae the dock will be found to be flower than mean 
time 14''. B7 the fecond pair of a Aquilte, 13". By the 
next three zenith diftances of a Tauri, 13". By the next 
th ree of j6 Geminomm, 1 6", By the lalt four of a, Tauri,, 

n 

17 V ; the error of the line of collimation being 13,6 as 

n 

before. The mean of all thefe gives the clock 14,6 
flower than mean time. Hence, 

Solar time. 

IL M. S. 

Emcrfionof y Tauri, vi 41 48,4 

Iinmerlion a Tauii. Touehcdlimb, xv 13 59,6 

Vanifhcd, xv 14 3,6 

Emcrfion a Tauri, inftantaneous, xvi 27 io,S 

The emerfion of cc Tauri was obferved at Greenwich 

h 

/ ti 

at xvi 34 36,8 folar time. 

N. B. The immerflon of £ Tauri (behind the Moon) 
which was obferved at Leicefter, April a8, 1770, at 

h 

/ i/ 

ix 45 44 folar time, was alfo obferved at Greenwich at 

h ' ■ ' 1 , 

4 jJ 

ix 51 28,6 folar time. Sec Phil. Tranf. for 1770* 


XXXVI. Some 
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X 3 CXVI. Remarks and Confiderattons relative to the Per¬ 
formance of Amputation above the Knee , by the Jin¬ 
gle circular Incifion. By Benjamin Gooch, Surgeon at 
Norwich. 


Redde, May 1.9,'T jq April, 1774, I was afked, in confulta-- 
A tion with feveral other Burgeons, in the- 
cafe of a bad leg, in a lad of about fifteen years of age,, 
belonging to the Belchamp-houie of Induftry, in the 
county of Suffolk. The propriety of the operation above 
the knee was indifputable; and the fingle, inftead of the- 
double, incifion, which I propropofed to the confidera- 
tion of my brethren, was unanimoufly affented to, and 
done in the following manner. 

After drawing up the teguments as far as could be done,, 
fixing them tight and very exactly with a narrow band (°) r 
before ftraitening the tourniquet ligature, the operation 
was performed by Mr. revans, of Halefwortli, who 
made the incifion quick and with great exadhiefs, quite 
round to the bone, fteadily at oncerather lower pofteri 
orly and internally than anteriorly and externally, as the 

(a) The band may. be about an inch broad, made of firm linen cloth or. 
thin leather, fpread with common plaftcr; and in order to increafe its power, it; 
may have a ilk in the middle, and be ufed like the uniting bandage. 

a 


band: 
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band directed, in consideration of tlie different attach¬ 
ment of the mufdes. Thefe were then carefully dif¬ 
fered from the perioficum , and drawn up with the re¬ 
tractor, as I formerly delcribed; fo that after the nfe of 
the faw, the end of the bone was lodged full two 
inches in the m nicies w. This manner of operation 
fncceeded to our wifh; leaving a flat, even flump, which 
was completely cicatrized in lefs than two months; and 
with hut little exfoliation from the hones, as Mr. re¬ 
vans informed me: Since that, he allured me, that it 
was the beft flump he had ever l'een, which he aferibed 
to the manner of amputating, and the treatment after¬ 
wards. 

The following method in this cafe was ufed to keep 
clown the teguments and mufcles, during the cure of 
the flump, which I have pradtifed more than forty years, 
much to my own fatisfaeflion, and the approbation of 
many of my brethren. As foon as the tenfion is over, 
and the wound well digefled, I apply a circular plafter, 
moderately adheliye, four or five inches broad, with great 
exaflnefs, near to the edge of the wound; and then 


(b) Sec Chapter upon Amputations in my Cafes and Remarks in Surgery 
edit 2 and what M, Loins' fays upon this fubje£t > in the Mem, tie PAcad* 
Roy. de Chirargie, tom. 1 L et IV. In the latter of widely this eminent furgeon 
mentions his having had compreffton fuccefsfully made upon the crural artery in 
the groin, m forae amputations that he performed, where there was not room to 
apply the tourniquet to the thigh. .The celebrated M* petit, many years ago, 
preferved the life of: a* gentleman,, by inventing a machine to ferve fucli a purpofc, 
on account of a haemorrhage .twenty-one days after having had his thigh ampu¬ 
tated higher up than ordinary. 


affix 
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affix to the whole breadth of it, at due diftances, fix 
ftraight ftraps of the fame kind of plafter, of fuitable 
dimensions, with flits in half of them, for their oppo- 
fites to be paffed through over the neceffary dreffings; 
and an eafy well-adapted comprcfs of a fufficient thick- 
nefs, having a piece of ftiff paper on the outfide of it r, 
directing an affiftant to thruft gently and evenly down, 
with both hands, the teguments and mufcies, whilft 
I draw the ftraps properly ftrait, and fecure the ends 
of them when reflected, with a narrower circular plaf¬ 
ter. All this can be eafily removed, and occafionally 
renewed at the time of dreffing, letting the other circular 
plafter remain without renewal, as long as its adhefion 
effectually anfwers the purpofe. And after proceeding- 
in this manner, I generally find a cap fufficient, with¬ 
out any bandage (O .. ■ 

This is not the only inftance in which I have had good 
reafon to approve the fingle incifion; and fliould it be 
found, by fufficient experience, to anlwer the end in ge¬ 
neral, but as well as the double, in preventing a conical 
flump w, as mentioned in my Cafes and Remarks in Sur¬ 
gery, it will indifpntably deferve the preference; and 
though, from what I have obferved, there feldom is much 
projection of the bone attending the double incifion, 

(c) When. I made feme .remarks upon, amputation-formerly, I fliould have 
adviied this method, from, its great utility experienced in many instances. 

■(d) I have been informed, by good ; authority, that a refe&ion of the bone 
is no uncommon practice Paris, to remedy this inconvenience. ■ • 

• Vol. LXY. E e e when. 
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when it has been properly made, and the cure of the 
woundjudicioufly conducted; yet I have fometimes oh- 
ferved, liotwithftanding the utmoft judgement and at¬ 
tention, fome appearance of want of muicular fubftance 
to form a well-fhaped ftump. And in whatever method 
an amputation has been performed, a very ftrait ban¬ 
dage llioukl by all means be avoided in the fubfequent 
treatment of the wound, for obvious rcafons; namely, 
becaufe it obftrudls circulation, and is an impediment to 
nutrition. The condition of the patient, the ftate of 
the limb, and the part of it where the operation is fome¬ 
times found abfolutely neceffary to be performed, with 
other concurring circiimftanccs may prevent the forma¬ 
tion of a good ftnmp under the mold fkilful manage¬ 
ment, whether the fingle or double incifion was prac- 
tifed, according as the furgeon fhall find reaion to de¬ 
termine his choice, by duly exercifing his judgement 
in this nice point. Conftdering the different degrees 
of attachment and adhefion of the mufcles, by means 
of the cellular membrane, if kept firmly together w ith, 
the ftrait narrow band, as has been deferibed, it is evi¬ 
dent, they will be more evenly and regularly divided 
by the fingle than by the double incifion; for when the 
mufcles are laid bare, if a ftimulus of any kind is ap¬ 
plied to their fibres, it is evident, they will contract more 
or lefs, according to their different attachments, and dif¬ 
ferent degrees of irritability: and for this reafon an even 
fedtion will not eafily be effected, unlefs the whole inci¬ 
fion 
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fion be made at once, and as it were in an inftant, fo as 
not to allow fnfficient time for the irritation of the knife 
to take effect upon the bare mufclesw. 

(e) See two Differtations, lately publifhed by my ingenious friend Dr® 
kirkland, of Afhby de la Zoucli; the one upon the Brain and Nerves; and' 
the other on the Sympathy of the Nerves, and Irritability* I am alio inclined 
to think, and not without the authority of experience, that amputation below the 
knee, by the fingle indlion, may be found preferable; obferving what has been* 
mentioned, and cutting the ga/lrocnemius mufcle a little fhorter than the other 
mufcles, as Mr, sharp directs in his Chirurgical Operations, 


Eeea 
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XXXVII. Concerning Aneuryfms in the thigh. By Benja¬ 
min Gooch, Surgeon at Norwich. 


Redde, May 19? Y N the cafe deferibed in the preceding pa- 
I775< -i- per, we obferved a divifion of the femo¬ 

ral artery into two trunks of equal fize, running parallel, 
and fo near together, as that we could conveniently in¬ 
clude them in one ligature with the needle, avoiding the 
nerve, after railing them up with the differing forceps, 
by a fmall portion of the connecting cellular membrane. 
And here we found no occalion to take up any other vef- 
fel. This makes the third inftance in amputations of 
the thigh, in which I have obferved fucli a lufm natures 
in the arterial fyftem; hence I am inclined to think it not 
improbable that this has often happened, though I do 
not find it has been noticed by any other furgeon. The 
remark may prove of fome practical ufe, as I have hinted 
in my Treatife on Wounds, p. 78. in refpedt to aneu¬ 
ryfms in the thighs. It might indeed realonabl y be 
feared, where there is only one trunk of the femoral ar¬ 
tery without a divifion, which is commonly fuppofed 
to be the general cafe, that the lateral and communi¬ 
cating branches would not fufficiently enlarge, to carry 
on the circulation of the blood, and preferve the life and 
ufe of the limb after the operation for an aneuryfm. 
a This 
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This point feems worthy of particular conlideration; and 
indeed it proved the fubject of fome controverfy? in the 
cafe of an aneuryfm about four inches above the knee of 
a healthful young man (fuppofed to proceed from a fall 
a year before) in which my opinion was afked. Some 
months after, one of the furgeons concerned in the con- 
fultation told me, there appeared at this time no hopes 
of fucceeding by the operation for the aneuryfm; and 
but little of faving the patient’s life by amputation. 
It is not to be expedited that an operation of this nature, 
fo very precarious in this part, fliould in every inftance 
be attended with the fuccefs, which Mr. Leslie, an emi¬ 
nent burgeon atCorke,had the fatisfadtion to experience, 
in a cafe, which is related in the Medical and Philofophi- 
cal Commentaries of the Edinburgh Society, N° "V I. p* 
176. § a. The furgeon, however, ought by no means to 
incur cenfure for the unfortunate event, after having 
taken all prudent and probable meafures, to preierve his 
patient’s limbw. 


(a) The celebrated cyprianus, who was profefior of anatomy and furgei'y 
in the univerfity <lf Franekcr, and the moll famous lithotomift of his time, after 
fuccefefully performing the Csefarian operation at’ Lewarden, in which he found 
the feet us in the right Fallopian tube, wrote a letter, upon that occalion, to 
Sir thomas Millington, phyfician to Charles II.; and afterwards he 
happily ait that eminent phyftcian for the ftone, at the age of hx£y- el ght> lfl 
London. In which letter, he earneftiy adinonifhes furgeoris not to be intimidated 
by threatening profpefts, froni undertaking- dangerous and difficult opci adorn, 
left their reputations fhould fuffer for Want of fuccefs. 1 his -letter,.wiinen in 
French, confifts- of feventy pages,,containing, mych folid, pra&icat knowledge 
and was annexed to belloste’s 4th edition of his Chiruigien do IHdpital, 
printed at Amfterdam in the year 1767. 


From 



[ 380 ] 

' From thefe confiderations, I communicated my 
thoughts upon this fubjcit to fome ot my biethrcn, 
to have experiments made upon brutes, that 
mie;ht Ikertain as far as poilible, by analogy, a matter 
which appeared to us of great importance; and this mo¬ 
tive induced one of them, with the affiftance of a perfon 
of fuperior knowledge in the anatomy and difeafes of 
horfes to refolve upon difleaing out of the thighs of a 
horfe and a dog, the firft opportunity that offered, the 
trunk of the artery to the length of two or three inches; 
to obferve whether there was fuch a divifion of it, as I 
have remarked in the human fpccies; and then to treat 
the wound as after the operation for an anciiryfm, at¬ 
tending particularly to all the coniequcnces. I his kind 
of lufus nature has been often found in the humerus , by 
anatomifts. After having engaged my friends at Nor¬ 
wich in this purfuit, fomething happening to prevent 
their carrying the defign into execution fo foon as they 
intended, determined me, with the affiftance of Mr. re- 
vans, whom I have mentioned before; to make the ex¬ 
periment upon a full-grown young fpaniel, and to keep 
a journal of the occurrences in confequence thereof. 

On January the 19th, 1775, we performed the ope¬ 
ration with very little trouble, having fecurely bound the 
animal to prevent interruption. We defignedly includ¬ 
ed in the ligatures, with the trunk of the artery, a lit¬ 
tle above the middle of the thigh, the vein and nerve ac¬ 
companying it, in order to render the experiment more 

decifive, 
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decifive, if it fucceeded, than it would have been, had. 
the artery alone been taken in. We difcovered no di¬ 
vision in the trunk of the artery like what I have ob- 
ferved; and having made the wound of a fufficient ex¬ 
tent, we fucceeded at once in palling the ligatures with 
the needle, without the leaf; haemorrhage. The wound 
was anointed with frelh hog’s lard, to tempt the dog 
the more readily to lick it; and this application was 
often repeated, having at the fame time the whole 
limb embrocated with linimentum volatile, which was 
well rubbed in. After the operation, the dog Ihewed no 
lignsof great pain, had no fpafmodic motions in the limb, 
but made no ufe of it, and we could feel no pulfation be¬ 
low the ligatures. On the 20th, nothing appeared wor¬ 
thy notice, only that there was a warmth throughout the 
limb, nearly to the fame degree as in the other. 2,1 ft, 
A little oedematous fwelling appeared upon the leg; in 
other refpedts, as yefterday. 2 ad, Same appearances 
as yefterday; begun to move the limb. 23d, Moved 
the limb rather more; wound looked well. 24th, 
Moved the limb more than yefterday; wound well di- 
gefted; oedematous fwelling lefs. 25th, The upper 
ligature came oft’; no hemorrhage enfued. 26th, 
Wound in a healing ftate; he began to ftep upon the 
limb; oedematous fwelling quite difperfed. 27th, All 
appearances favourable. 28th, The other ligatures 
came off, without any oozing of blood. 29th, The 
wound contracted into a narrow compafs, by virtue, of 

- his 
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ills own balfhmie' tonguertJ; no other application was 
made to the wound or limb than mentioned at firft. 
30th, No material alteration. 31ft, He ided the limb 
almoft as well as the other. Feb. 9th, Dr. d’u re an, of 
Halefiwbrfh, wllb attended to the fequel of this experi- 
.ment, ftriltly examined the limb with Mr. revans and 
me; and we could feel no pulfation of the trunk of the 
artery in the fpace, nor in the lower part of the limb, after 
the wound had been perfectly* healed fome days. The 
dog was then remarkably bride and lively, and as active 
as ufual, without any impediment in the motion of the 
limb; and no dwelling remained in any part of it. 

. We kept the dog alive till the 25 th of March, and 
examined the limb attentively from time to time, with¬ 
out finding any vifible defelt in it, or want of denta¬ 
tion. Then, it not being likely that any thing more 
remarkable fhould appear, while he lived, we had 
him killed for farther inquiry. We had an apparatus 
ready for injection; but upon confideration, that care¬ 
fully differing out the parts where we had performed the 
operation, and then carefully examining them, might 
more effectually andwer our intention, we omitted the 
ufe of it. We did not find the artery divided into two 
equal branches, as I have mentioned and described in the 
human fubjelt; but a ramification evidently appeared, to 

(i) See M. bellostk’s DtfTertation upon the healing Virtue of a Dog’s 
Tongue, in vol. II. of his Hofpital Surgeon. Sec alfo the note at p. 173. of 
tny Cafes and. Remarks in Surgery, edit, 2. 
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us much, enlarged, by what we obferved in the other 
limb, which departed from tlie trunk at an acute angle, 
juft above where we paired the upper ligature in the ope¬ 
ration ; and the fpace between the two ligatures was filled 
up with a flefliy fubftance. Dr. ©’urban was alfo pro- 
fent at this examination. 


Yol. LXY 
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XXXVH’L An Account of further Difeoverks in Air. By 
■the Rev. Jofeph Prieitley, LL.D. F. R. S. in .Letters to 
Sir John Pringle, Bari. P. R. S. and the Rev. Dr. 
Price, F. R. S ." 


LET T E P, L 

TO SIR JOHN PRINGLE, BART. P. II. S. 

dear sir, March 15, 1775. 

Reekie,May 25, T j AVING been pretty fortunate in the 
JL J. profecution of my experiments on dif¬ 
ferent kinds of air, fince the publication of my treatife 
on that fubjedt, I think it due to the attention with which 
you have from the firit honoured them, to give you feme 
account of what I have lately done. 1 know that every 
new difeovery, in any branch of natural knowledge, 
gives you plcafure; and it is peculiarly flattering to me, 
that you confider fome of thole, which 1 have been happy' 
enough to make, in a light of fome importance. As X 
have materials enough for another feparate publication, I 
ihall not trouble the Society with a particular account of 
my obferyations; but if you think proper to communicate 
to them the following very general account, as a mark 
of my refpedt for the Society, as well as for yourfelf, you 
1 will 
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will add to the many obligations yon have conferred 
noon me. 

j. 

' To the marine acid air, which I had difcovered at the' 
time of my former publication, I have now added three 
more; viz. the vitriolic, the nitrous, and the vegetable. 
The vitriolic acid air is produced by boiling in oil of vitriol 
any inflammable matter, or almoft any thing that contains 
phlogifion ; as oil, camphor, fpirit of wine,, charcoal, 
and rnoft of the metals. For though this acid feems to 
have no affinity with fome of thefe fubftances when it 
is cold, it affe&s them confiderably, and particularly 
takes phlogifion from them, when it is hot; and by means 
of the phlogifion , of which it deprives them, it is early 
made volatile, fo as to affume the form of a tranfparent 
air, like that of the marine acid; being as readily im¬ 
bibed by water, and as readily forming a white cloud' 
upon the admiffion of alkaline air. But the affinities 
of the vitriolic acid air with various fubftances, and many 
of the phenomena attending it, are ftrikingly different 
from thofe of the marine acid air.' I thought it a little 
lingular, that the folution of iron, zinc, and tin, in a di¬ 
luted vitriolic acid fhould yield inflammable air; and that 
when boiled in the fame acid concentrated, they fhould 
chiefly yield acid air, which is not at all inflammable,. 
and cannot be confined by water. This, however, is in 
fail the produce of the procefs; and the very fame as 
when copper, filver, or quickfilver is boiled in the fame 
acid. From, gold, platina, or lead, I was not.able io pro- 
cure any air at all by this means. 

F f f a 


The 
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The vegetable acid air is as eaiily procured from the 
concentrated vegetable acid, as the marine arid air is from 
jfpirit of fait; and, I think, in greater quantity. This air 
alto is perfectly transparent, is in (randy imbibed by wa¬ 
ter, and makes a white cloud upon the admi fion of alka¬ 
line air ; though i'evera! of its properties are exceedingly 
different from thole of the marine or vitriolic acid airs. 

The nitrous acid 1 have exhibited in the form of air, 
though only, as it were, for a moment; fnce no fluid, 
tfiat I am acquainted with, is capable of confining it. 
The more I confder the nitrous a rid, the more wonderful 
and incxhauffcible the iubjod appears. The kinds of air 
which it forms, according to its various combinations 
with pblogijion, are, I believe, more numerous than all the 
kinds that can be formed by the other adds. Many of 
the phenomena which have lately occurred to my ob~ 
fervation relating to it are, to me, altogether inexplica¬ 
ble; though I perceive certain analogies among lame of 
them. Upon this iubjed 1 fliall have a pretty long chap¬ 
ter. But, to avoid being tedious-at prefent, I fhall only 
obferve, that by boiling various hard litbfanccs contain¬ 
ing phlogiJloU) and especially clutrcoal, in the nitrous 
acid, 1 get genuine nitrous air, the very lame that I get 
from the folution of various metals in that add. At 
the time of my latl publication 1 had not a large burning 
lens; and as the focus of the mirror cannot be thrown 
upon any thing in the form of a powder, or that requires 
a folid fupport, my experiments with the folar rays were 
exceedingly incomplete. I have now procured one of 

twelve 
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twelve inches in diameter; and the ufe-af it has more 
than anfwered my higheft expectations. The man- 
lier in which I have ufed it, has been to throw the- 
focus upon the feveral fubftances I wifhed to exa¬ 
mine, either in vacuo, or when confined by quicksil¬ 
ver, in veflels filled with that fluid, and handing with 
their mouths immerfed in it. I prefently found that 
different fubftances yield very different kinds of air by 
this treatment; and though the reafons, or analogies, of 
the different products, in many of the cafes, be fufS- 1 
ciently obvious, and fuch as I had conjectured a priori, 
yet in other cafes I am not a little puzzled and furprized. 
Various metals yield inflammable air by this procefs; fe¬ 
veral faline fubftances yield fixed air; many metallic 
calces yield the fame, and feme of them a phlogiflicated 
common air; and feme of the precipitates, in which the 
nitrous acid was employed, yield nitrous air, in one or 
other of its forms. But the molt remarkable of all the 
kinds of air that I have produced by this procefs is, one 
that is five or fix times better than common air, for the 
purpofe of refpiration, inflammation, and, I believe, 
every other ufe of common atmofpherical air. As I 
think I have fufficiently proved, that the fitnefs of air for 
refpiration depends upon its capacity to receive the phlo- 
glfton exhaled from the lungs, this fpecies may not im¬ 
properly be called,, depblogifikated air. This fpecies of 
air I firft produced ixommercurius calcmatusper fe, then 
from the red precipitate of mercury, and now from 
red lead. The two former of the fubftances yield it 

pure; 
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pure; but the red lead I have generally met with yields 
a greater proportion of fixed air along with it. Another 
quantity, however, gave this air and hardly any thing 
elfe. On what this difference depends I cannot fell ; but 
hope to be able to investigate. That this air is of that 
exalted nature, I firft found by means of nitrous air, 
which I conftantly apply as a tell of the fitnefs of any 
kind of air for refpiration, and which 1 believe to he a 
moft accurate and infallible teft for that purpofe. Ap¬ 
plying this teft, I found, to my great furprizc, that a 
quantity of this air required about live times as much 
nitrous air to faturate it, as common air requires. Com¬ 
mon air is diminiftied about one-fifth, by a mixture 
of one-half nitrous air; but one quantity of this air was 
diminiftied one-half, and another two-thirds, by the ad¬ 
dition of twice as much nitrous air; and three times the 
quantity, left it little more than it was at the firft. A 
candle burned in this air with an amazing ftrength of 
flame; and a bit of red hot wood crackled and burned 
with a prodigious rapidity, - exhibiting an appearance 
fomething like that of iron glowing with a white heat, 
and throwing out fparks in all directions. But to com¬ 
plete the proof of the fuperior quality of this air, I in¬ 
troduced a moufe into it; and in a quantity in which, had 
if been in common air, it would have died in about a 
quarter of an hour, it lived, at two different times, a 
whole hour; and,was taken out quite vigorous; and the: 
remaining air appeared to be ftill, by the teft of nitrous 
air, as good as common air. This experiment I all'o re¬ 
peated, 
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peated, and with nearly the fame fuccefs, with another 
rnoufe, and another quantity of this air, the virtue of 
which had been impaired. Examining ail the degrees 
of the calcination of lead, I found nothing but fixed air, 
or a little pblogijlicaied common air, till I came to mqfli- 
cot , which is a Hate that precedes the red lead. This gave 
air about twice as good as common air, and the litharge, 
which follows the red lead, gave fixed again. Roman 
vitriol and fedative fait yielded air which was, as nearly 
as pofiible, of the fame degree of purity with common 
air. My conjectures concerning the caufe of thefe ap¬ 
pearances are as yet too crude to lay before the Society. 
My prefent ideas of the laft mentioned fadts are, that, 
together with other obfervations which I jhali lay before 
the publick, they afford fame foundation for fuppofing, 
that the nitrous acid is the balls of common air, and that 
nitre is formed by a decompofition of the atmofphere. 
But it is pofiible I may think otherwife to-morrow. It 
is happy, when with a fertility of invention fufficient to 
raife hypothejes , a perfon is not apt to acquire too great 
attachment to them. By this means they lead to the dif- 
covery of new fadts, and from a fufficient number of 
thefe the true theory of nature will eafily refult. 

I have made many other original experiments of a 
mifcellaneous nature; but I fhall not take up your time’ 
with the mention of them in this place. If this imper- 
fedt communication gives you, or the Society, any fatif- 
fadlion, I fhall be very happy, and fhall be encouraged to 

profecute 
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inquiries* as much as my leifurc fiom 
.,#$*er qiji'AiiW Will *tdmit. 1 am, ?:c. 

t 

A * 

mt r tV > r . . _*.* . . 


L x T T E R 
"tq' the rev. dr. price, f. 


II. 


R. S. 


DEAR SIR, ' Apl il I, I775. 

A S you arc pi cafe <1 to infereft yonrfdl in my expe- 
ments, I hope it will give you feme plcafurc to be 
informed, that, 1 tMlfkpf’Trover wa$> moi e luce efshil than 
1 have been in the few days that l have been able to at¬ 
tend to thefe matters, fine cm y return jnto the country. 
By the heat of the’Barrie or a candle, 'dml catching the 
air th a t,a^mho Vlll-h. s . 

in my late 1 reatiie, 1 get the pure airldueovored m Lon¬ 
don in great plenty, from a variety of cheap materials; 
) but many earflty ftibftances 

. faktelOfvhitHC tand(dried, as chalk and 

dWQnRmtea that red lead, mercu- 
1 the nitrous acid from 

Midfts nh&mofk effential among the 
W>#hhomp®f^tli»atmofphcre. From 

moiitened with 

5 4 i^fd'|ii^iwhich f fcems to prove that 

acid) ^modification 
nitrous add, ansj| ija fome meafureaecounts for the 

exigence 
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exigence of fo much fixed air in the atmolphere. I believe 
this experiment is the firft inftance of the prdj>ei* gene¬ 
ration of fixed air from other principles. What we have 
got of it hitherto has been by diilodging it from fub- 
itances, that were fuppofed to contain it. Notwith- 
ilanding red lead yields fo pure an air, paint made with 
it dimkiifties common air, and makes it noxious, as much 
as white paint; which feems to prove, that it is the oil, 
that yields the pblogijion , which injures the air to which 
it is expofed. 


BETTER OX, 

TO sot JOHN PRINGLE, BART. P. ft. S. 


DEAjfjL SIR, 


London,May 1775. 


A S I am defitoffl to prefent to the Roy^Soaetf a ge- 
neral review of my late ohfervations on air, with¬ 
out troubling them with a detail of my experiments, | 
beg you would lay before them the following partfeu*< 
lars, in addition to thofe contained in the letter which I 
took the liberty to write to you, dated March 15, and in 
the extract from that to Dr. price, dated April i, 1775; 
fubmitting tbe whole to the difpofal of the Sbciety. 
Vol. LXV. Ggg I have 
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1 have found, that the earths of all denomina¬ 
tions, even the crystalline and the talcky, winch are 
thought to, be ipfolublc in acids, yield a pure ckphlo- 
gifiicaled air, when treated in the manner mentioned in 
my former letters; but that the calcareous earths, and 
Some of tire earths of metals, as red lead,and the flowers 
Of pne, yield it in the greated plenty. Upon the 
Whole,.! thisnh, if may fafely be concluded, that the pureft 
air is that which contains the lead; pblogijlon: that air is 
impure (by which I mean that it is unfit for refpiration, 
and for the purpofic of fupporting flame) in proportion as 
it contains more of that principle; and that there is a re¬ 
gular gradation from depbhgijlicated air, through com¬ 
mon air, and pblogijlicated air, down to nitrous air; the 
lad fpecies of air containing the mod, and the firft-men- 
tioned the lead pblogijlon poftible, the common balls of 
them all being the nitrous add; lb that all thofc kinds 
of aff differ chiefly in the quantity of pblogijlon they con¬ 
tain;’ though with. refped to nitrous air, there, teems to 

the mqdenf comMhAtibh. .By 
attending, to phlogjlon contained in j&e 

: fp«#. of. nitre is mixed,.any 
pjealurc, and 
wMl^®:.pfpdueed in.the different 
.toproofs*. White wqod-aflies yield an 
bin the lead bft of charcoal in the- 
and if.fbere ,1be. much ,charcoal 
in 

^hj-e pheenomepa of detgirati^n (which has bqen. a very 

puzzling 
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puzzling-appearance in chemiftry) admit of a very eafy 
explication by the help of my late experiments. It is 
generally fuppofed, that in this cafe a fulphur is formed, 
by the union of the nitrous acid and the pbhgijion of 
the body with which it is detonated ; which fulphur is 
fo inflammable, that it cannot exift a moment without 
decompofltion: and it has been thought, that in the pro- 
cefs of making the dyjjus of nitre, the acid is intlrely 
deftroyed or changed. But, in both thefe cafes, 1 have 
no doubt, that the acid enters into the compofition of 
fome of the kinds of air which are generated upon thofe 
occafions. I once mixed a quantity of the ore of had 
with fpirit of nitre, and when it was dry, put it into a 
gun-barrel, filled up to the mouth with fand, in order 
to collect the air that heat would expel from it, in the 
ufual manner. The production of air was'very great 
and rapid; and when the heat became confidefable, ail 
the contents of the gun-barrel were' exploded with great 
violence, and a loud report, demolifhing the veflel which 
I had placed to receive the air. The next time, putting 
the. fame - 

apparatus in fuch a manner as that the explofion could 
not affedt the colledted air, I found it to be very ftrbtigfe 
nitrous. Such, therefore, I conclude to be the produce 
of-the explofion of gun-powder, fmce charcoal v r ith fpi¬ 
rit of nitre yields this ldiid of air. In the detonation of 
nitre with fubftances that contain little phlogifion, the 
acid may form common air, or air much purer than 
that. 


G g g a 


As 
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tl %} r?ri>-7 n.\b ?<" v ^. v ^ V; * , v 

As I mean thefe letters to contain a general outline of 
what I have lately obferved with refped to air, I fhall 
add, that by the. favour of that molt intelligent and ge¬ 
nerous chemift Mr. wolfe, I have lately procured fome 
pfthatpho%horic fpar, from which a new mineral acid, 
firft difeovered in Sweden, is procured. This acid, as. 
pc&^dat^Wadiie^vitii^iC)' and vegetable, I throw into, 
ft® form of air, confined by quickfilver; and thus have 
an opportunity of examining its affinities with the great- 
efbeafe'and certainty. I fhall in this place only obferve 
with i*efpedto it, that this acid air decompofcs nitre, but 
not near fo rapidly as the marine acid air; and that the 
fait which is formed by its union with alkaline air is not 
fenfibly foluble in water. I am, See. 

Ik S. Bponfecond thoughts, I am hot fo well fatisfied. 
isith my eonjedure, hfhted in the letter to Dr. price,. 
tMfcfixed air inaybe aift^ificatiokof the nitrous acid,. 
fMtk^thb^penhieht fhefe mentioned, feems to make- 
it p*fibabfei" ! i^ljt ff^Wftrefs tfjA'kny opinions, far¬ 
ther than as they may lead to the difeovery of new fads*. 


YYYTY Art 

AAAiA* MU 
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. XXXIX, An Accoukt of%e 
'; ' • ’ John Hunter: 

* * * k , - ^ i L M ' 

Redde, Mayx.i^np Q Mr.r\YK.zi.Hjiah^iEr&7S^&mMf€^}M 

' ■■ . 17 .- 5 ’ -A animal;fele&ridiy$ EiM iMwmdsi m&b-het 
indebted for whatever -the following^a^s{^a|lecQofa5jj 
either curious or hfeful.~ sTheffpetSniD^ 
which they defcrihe' 'Was: prdcuireff GdatterKa®*? 

and at his requeft this di^fetSibnii&as; performed^ w& 
this account-of' itisidcmMi^mated^iie 1c- yhrr/.hcnno- as 
• Tliis ' 'fifh, •'off the firflii-dew,« is^pesas- icasysknonffi 
Eke-an eel, from-which isafemMaiiKe* iciha&nierffc 4 am 
bably' got. its • narrk^cbufcnrrMa - noneloft i&eijfgetcMk 
properties of. that .Mi; .idlMs2^i^dbai-rm®|' &ede&&&Jg& 
ed, both anatomihalfy^ahd phyfiologic^l^IdteyliaM 
into two parts ; viz. the common animal part; and 
a. part 1whiGh>.isc.i&^^M£L^ 

I fliall arpre%il;§P^^:iifeisM 

laft; a^the-Erft #^»§smgto 

nor any: thmg 

imgpm'BkiqQ ^ im m *ko£8&iq& 

,fo. fe» 

in order to give fituation, nourifhment, and moft pro¬ 

bably the peculiar property to the fecond.. The laft 
part, or peculiar organ, has an immediate connexion. 1 
with the firft; the body affording it a lituation; the-, 
heart, nourishment; and the brainj nerves and probably 
its peculiar; powers. For the firft of thefe purpofes, 
the -body is extended out in length, being much loiiger • 

G g g 3 -than: 


<jymnotus Ele&ncus.. 

■Alrplqdi attorn l sA 

p j?* JtsT» 5# 

i'i-J. vldli'i OYsA 1 3££LW 
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than would he fufFicient for what may be called its pro- 
grcffive motion. For the real body, or that part where 
the vi/cera and parts of generation lye, is htuated, with 
refpeft to the head, as in other fill), and is extremely 
•iTiort; fo that, according to the ordinary proportions, 
tliis ihonkl be a very fhort fUli. Its great length, there- 
ihre, ■ feems c'hiefiy intended to afford a luiia.ee for the 
fnpportiof the peculiar organ ; however, the tail -part'is 
dikewife adapted to the pr ogre dive motion of the whole, 
and to preferve the fpecilic gravity ; for the fpine, me- 
SUBa>fpmai'iS) mufcles, fin, and air-bladder, are continued 
-through its whole length. Beiides which parts, there 
is a membrane puffing from the fpine to that fm which 
rans along the belly or lower edge of the animal. This 
membrane is broad at the end next to the head, termi¬ 
nating in in point, at the tail. It is a fuppoit for the ab- 
. dominal fin, gives ,a greater furface. of fupport for the 
organ, and makes a partition between the organs of the 

my .. , ■■ . ...... 

TWWl -go.ffiu;. X’M■%*/;.!. : , : . ; 

. w 5ilf J>PSSliar'effea of this 

ffffi, conftitute nearly 'one-half of that part of the fleffi 
in which they are placed, and perhaps make more than 
one-third of the whole animal. There are two pair of 
thefe organs, a larger, and a fmaller ; one being placed 
..phi*each.‘ffdei.'M;'Thedarge pair occupy the whole lower 
sdfnthe lateral part of the body, making 
the.ithidtinef^of iffie fore or lower parts of the animal, 
. and rnhi : afemi&thrp}|^h ^ .yrljole lengthfrom the 
to neap the end of the tail w . It is broadeft on 

.,(*>) Vide pi. H. fig. x. kkkj 

£ 


the 
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the Tides of the Mi at the anterior end, where it indofts 

moie of the lateral parts of the body, becomes ■ narrower 
towards the end of the tail, occupying left.-,and left*'of 
-the lides of the animal, fill at laft it endsfalrhoft in % 
point. Thefe two organs are feparated from - one 
another at the upper part, by the mufcles of the back, 
which keep their pofterior or upper edges at a conftdera- 
ble diftance from one another r*j; below that, and towards 
the middle, they are feparated. by the air-bagro; and 
at their lower parts they are feparated, by the' middle 
partition^;. They begin forwards, by a pretty regu-" 
lar edge,, alrooft at tight, angles with the: longitntlinal 
axis of the body, fituated on the lower and lateral parts 
of the addomen. Their upper edge is a pretty itearght 

line, with fin all 'indentations made by the nerves and 
blood veffels, which paft round i it -to the fkiii. '■ At the 
anterior end they go as far-towards the back as the_n2id a 
die line of the animal 5 but in their approach towards, 
the tail they gradually leave that" line, coming nearer 
to the lower furface of the animal; : ; The general ffihpe 
©£ : the-OTgitt^oni view s ls broa*& at'Afe 

end next to the' head of the imirndl, becoming gradually 
narrower towards the tail, and: ending there almoft»in«a. 
point*;,, j ■. ..The other hltfiftesf Of ! thO-Ofgan ■‘ate fitted-to. 
the, fhapeafthepifts. WSf h th#p horned 

to .receive'the ’ma&les W#sle''h*a#I#;ptThh#e' la-Wo-a-lon- 

bnlt&'ldwef e^fe^^wl^re'kfnbfhi^e- 

(b) PI. Iv. ccec. • (*•) PlVfV. d. (d) ft. IV. K w.c 

lies* 


1 
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liesy winch divides it from the fmall organ, and which 
gives a kind of i fixed point for the lateral mulcles of the 
fuK'/J. Its moft internal forface is a plane adapted to 
the partition which divides the two organs from one 
anothern;. > The edge next to the mufdes of the 
hack* is very thin, but the organ becomes thicker and 
thicker towards its middle, where it approaches the cen¬ 
ter of the animal. It becomes thinner again, towards 
the lowerfurface or belly; but that edge is not fo thin 
as the other w. Its union with the parts to which 
it is attached is in general by a loofe, but pretty ftrong, 
cellular-membrane; except at the partition, to which 
it is joined fo clofe as to be aimoft infeparable. 

The fmall organ lies along the lower edge of the ani¬ 
mal, nearly to the fame extent as the other ro. Its fitua- 
tion is marked externally by the mufcles which move 
the fin under which it lies. Its anterior end begins 
nearly in the fame lihe with the large organ, and juft 
beginsv : Its 'mrttJihates aimoft: infenfibly 

ter- 

minates. It is Of 4 triangular figure, adapting itfelf 
to the part in which it lies (*). Its anterior end is the nar¬ 
rowed: part; towards the tail it becomes broader; in the 
middle of the organ it is thickeft; and from thence be¬ 
comes gradually thinner to the tail, where it is very thin. 


The two fmall organs are feparated from one another 
by 1 the hilddie nMcles, and by the bones upon which 


? nj.i n-Wnitt ski? o: 

(f) pl. IV. ■ (g) PL IV. 

(k) PI. IV. Ur. * •’ 


(b) fi. iV; 


- 


(/; pi.n.%. i, ml. 


the 
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tile bones of th^fins a^artabtel m. mehtrge and 
the fttiall organ on each fide, are feparaTed froni one ano¬ 
ther by a membrane, tlie-inner edge df.which is attached, 
to the middle partition, its onter edge kdoibon tb® 
&in of the animal^.-- :: /po expofe;,th£ larges.orgimfm 
view, nothing more is nee§prythan t^0iove the Q£m£ 
which a<iher^s-^o.-^ 

to expofe the ;fmali ergan 5 it -i® liecefl^ry to jremh'vk the; 
long row-of \ ci ed? 



: . .The ftn^fcgs^f eotifife 

ing of two par|^^K%li^tiMo^s 

tkmi 

pear?xtem4\¥immWMw&ml$ 

the lopgitn^t^ldiif^pCthehodyftkj^e^^Mire 
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the organ, and become gradually narrower towards thft 
tail; however, they are very narrow at their beginning* 
or anterior ends. Thofe neareft to the mufcles of the 
back, are the broadefi, owing to their curved or oblique 
fituation upon tliefe roiifdos, and grow gradually nar¬ 
rower towards,the lower part, which is in a great mea~ 
fare owing p their becoming more tranfverfe, and alfo 
to the orgdrl becoming thinner at that place w. They 
have an outer and an inner edge. The outer is attached • 
to the fM'n of the animal, to the lateral mufcles of the 
fin, and to- the membrane which divides the great organ 
from the final!; and the whole of their inner edges are 
fixed to the middle partition formerly deferibed, alfo to 
the air-bladder, and three or four terminate on that fur- 
face which inclefe the mufcles of the backrs 1 . Thefe 
fepta are at the greateft difta.nce from one another at their 
exterior edges near the fkin, to which they are united; 
and as theypafs from the fkin towards their inner attach¬ 
ments they approach one another co. Sometimes we find 
t^fi ,5 Mtlri'g.'ihto ohef On’that fide next:'to the mufcles 
of the'bdck, thef ire'iibhb#* froih'^edge to edge, anfwer- 
ing to the fhape of thofe mufcles; but become lefs and 
lefs fo towards the middle of the organ; and from that 
towards the lower part of the organ, they become curved 
in the other direction ok At the anterior part of the 
large organ, where it is nearly of an equal breadth, they 
nln pretty^aralklto one another, and alfo pretty ifreight; 

{p} f«sn in one .view, , 

iii). 1*^ (r)- Fl» if, (s) PI, IV, 

4 but 



E 401 ] 

l>ut where the organ becomes narrower* it may be ofe 
ferved in tome places, that two join or unite into one ; 
efpecially where a nerve paffes acrofs. The termina¬ 
tion of this organ at the tail is fo very fmall that I could 
not determine, whether it confuted of one feptum dr 
more. The diftances between thefe fepta will differ 
in fillies of different fees. In a filli of two feet four 
inches in length, I found them ~ of an inch diftant 
from one another; and the breadth of the whole or¬ 


gan, at the broadeft part, about an inch and a quarter, 
in which fpace were thirty-four fepta . The fmall or¬ 
gan has the fame kind of fepta, in length palling from 
end to end of the organ, and in breadth palling quite 
acrofs; they run fomewhat ferpentine, not exactly in 
ftraight lines c >). Their outer edges terminate on the 
outer furface of the organ, which is in contact with the 
inner furface of the external mufcie of.the,,and their 


inner edges are in contact, with the. xenirertnufcles. 
They differ very, nmch.in breadth, fcomfone another \ 
the broadeft being.equaLto giie fide.of tlie lnuigf%;an$ 
the narr.ntx-U.itujtslV.ptitder tj.iati 
They are. pretty nearly at .equal diftances from one.anbj- 
flier; but much nearer tbamthpfe of thelarge.prg^n^ 
being only about.^fii. part of an in.jih'.afnp^e^,: .hpt 
are at,a grater, (jift^neeTrom oi^p^nqftisi^ ^yarfls ; thp 
tail, in 

gan. Theorgan is about half an inch in breadth, and has 


fourteen fepta . 



H h h 2 


tender 
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„ ifi cp^fteuc^, being eafdy torn. They appear 
|p 'qpfyypf jthe fame pprpofe with the columns in the tar~ 
j>edo^ nphifjg walls or hutments for the fnb-divifions, 
a^j ^rpjtp hcpnlklcred as making io many diftind or- 
' n ? intcrfeded tranfvcrfely by very 

* ( oj 1 nembra 13 .es, whole breadth is the dillance 

* iet^ee^t ajpy twp /epta, and therefore of different breadths 
in dif^xd]tp?irts 1 broadeft at that edge which is next to 

Mtfe^itjL^ nqfrQweftat that next to the center of the body, 
^pi; to ^e 5 middle partition which divides the two organs 
Trd.ca one another.. Their lengths are equal to the 
‘breadths of the fepta, between which they are lituated. 
There is a regular feries of them continued from one 
end Qf any, two Jepta to the other. They appear to be 
fo clofe as even to touch. In an inch in length there 
are about 240, which multiplies the furface in the whole 
to a, vail; .extent, 

1 J\V * - 1 A * 


-L.q 'Ju'iU 111 Q F T b H £ N E R y E S. 

do Mblom ji i <‘ s - 4 >v ux 



Of life; the fecond, for the management of this peculiar 
function, ^nd very probably for its exiftence. They 
Jarife in general from the brain and medulla fpinalis , as in 
otlj^r .but thole from the medulla are much larger 
rnfu’% fi&e, and larger than is neceffary for 

^rations of life. The nerve which 

i T g d dow » th ? whole length 
of the animal (w^ch I believe exiffs in all fifh) is larger 


m 



[ 403 1 


in this than in others of the fame fize, and paffes nearer 
to the fpine o> 0 . In the common eel it runs in the muf- 
cles of the back, about midway between the Ikin and 
fpine. In the cod it paffes immediately under the Ikin. 
From its being larger in this Mi than in others of the 
fame fize, one might fufpedl, that it was intended for 
fupplying the organ in fome degree; but this feems not 
to be the cafe, as I was not able to trace any nerves going 
from it to join thofe from the medulla fpinalis , which run 
to the organ. This nerve is as Angular an appearance 
as any in this clafs of animals; for furely it mult appear 
extraordinary, that a nerve Ihould arife from the'fifayi 
to be loft in common parts, while there is a medulla?f^i- 
nalis giving nerves to the fame parts. It muft ftill re¬ 
main one of the inexplicable circumftances of the ner¬ 
vous fyftem. The organ is fupplieftwith nervi^from 
the medulla fpinalis from which they come toiit' iff pairs 
between all the vertebra of the fpine/*-'. In their paf- 
fage from the fpine they give nerves to the mufcles of 
the back, Sec. They bend forwards and"'outwards 
upon the fpine, between it and* the mufdeS, 1 ' aii4jiencl 
out fmall nerves to the external furface, whihh joih thp 


Ikin near to the lateral lines. Thefe ramify upon.the 
Ikin, but are principally bent forwards"bef^e^fi it and 
the organ, into which they fetid TmalfiWrfcJies as" they 
pafs along. They feeth to 1 be lM i ih*tlifefe Two "parts. 
The trunks get Upon tire ‘a& i blfcd<fer, or fa 
tween it and the mit&les‘of the hack, attcl 

(u) PL m.'r. ‘ J i ' (x) Tk III. s'. 


ther J dip be^ 

t 0 & j, * ** iAst Ih 

continuing 

vjv uni id 


their 
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their courfe forwards upon that bag, they dip in between 
it and the organ, where they divide into 1 mailer branches; 
then they get upon the middle partition, on which they 
continue to divide into dill lfnaller branches j after which 
they pais on, and get upon the fmall bones and muf- 
cles, which, are the bales for the under fin, and atlaft 
they are loft on that fin; After having got between the 
organ and the above mentioned paits, they areconftantiy 
fending fmall nerves into.the organs; firft into the great 
organ, and then into the fmall one; alfo into the mufcles, 
of the fin, and atlaft into the fin itfel f. Thcfe branches, 
which are fent into the' argali as the trank paffes along, 
are fo fmall, that I could not trace their ramifications in 
the organs. In this fiih, as well as in the torpedo., the 
nerves which fupply the organ are much larger than 
thofe heftbwed on any other part for the purpofes of 
ienfation and aftion; but it appears to me, that the or¬ 
gan ofthe- torpedo is fupplied w ith much, the largeft pro- 
lyartibn. fftf ^li the nfcrvcs which, go to it were united to- 
gethe^/tli^HVbuid make'a vaftly greater ciioftl, than all 
t hofe which go to the organ of this eel. Perhaps when 
experiments have been made upon this fiih, equally ac¬ 
curate with thofe made upon the torpedo , the reaion for 
this difference may he afligned. 

^ r> ! •. . » L O. O D V E S S E L S. ’ ■ . 

Hoy/ far this organ is vafcular, 1 cannot pofitively de¬ 
termine ; but from the quantities of final! arteries going 
to it, I am inclined to believe, that it is not deficient in 
■ . ’ veffels. 
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vefiels. The arteries strife from the large artery which 
pafGes down the fpine; they go off in fmall branches like 
the iniercojlals in the human fubjeft, pafs round the air- 
bladder, and get upon the partition together with the? 
nerves, and diftribute their branches in the fame man¬ 
ner. The veins take the fame, courfe backwards, and 
enter the large vein which runs parallel with the artery. 

PLATE I. FI G. I. ' - 

Shews the whole animal of the full- fize. It lies on 
one fide; which pofture expofes the whole-of the under¬ 
fin. The head is twifted, to fhew its upper part, on 
which are leen the eyes, &c. 

FIG. II. . ■' 

Shews the animal lying in the fame pofition, but the 
head is twilled in the contrary direction, fo as to expofd 
its. under furface. Between the two fins, and before 
the beginning of the under fin, is the cavity of the 
f>elly of the fifh; at the anterior part of which cavity is 
the anus.' ■. , : . ( ,, ( ^ - 

PLATE II. FIG. I. 

Exhibits the whole of the two organs on each fide, 
the Ikin being removed as far as thefe organs extend. 
a. The lower furface of the head of the animal, b . The 
cavity of the belly. c. The anus. d. The fin. 
E. The back of the fifh where the Ikin. has not been 
removed* ff. The fin which runs-'along the lower 

edge., 
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edge of the fifh. ggg. The ikin turned back. . hhh: 
The lateral mufcles of the above fin removed and earn 
ried back with the Ikin, to expofe the fmall organ, 
i. Part of the mulcle left in its place. k ick. The large 
organ. lll. The final! organ. mmmm. Thelub- 
ftance which, divides the large organ from the fmall. 
N. At this place the above lublitance is removed. 

plate in.- v i G. IV. 

A fe&ion of the whole thicknefs of the fifh near the 
•upper part, a little magnified. The Ikin is removed 
as far back as the potterior edge of the organ, and the 
other parts immediately belonging to it, inch as the me¬ 
dulla fpinalis . There are fievend pieces or lections 

taken out of the organ, which expofe every thing that 
has any relation to it. At the upper and lower ends 
of the figure, f f, the organ is entire, the Ikin only being 
removed. aa. The body of the animal near the 
back, covered by the ikin, bb. The belly-fin, co¬ 
vered alfo ky the Ikin. c. Part of the Ikin removed 
from the organ, and turned back. dd. The mufcles 
which move the fin laterally, and which immediately 
cover the fmall organ. e. The middle mufcles of the 
fin, which lay immediately between the two fmall or¬ 
gans. • ff. The outer furface of the large organ, as, 
it appears when the ikin is removed. o. The fmall. 
organ, as it appears when the lateral mufcles are re¬ 
moved. . hh. The cut ends of the mufcles of the 
back,, which, have been removed to expofe the deeper 

featecl 
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ieatecl parts. 11. The cut ends of the large organ, 
part of which has alio been removed, to expofe the 
deeper feated parts. k. The cut end of the fmall or¬ 
gan. l. A part of the large organ, the reft having- 
been removed. m. The cut end of the above feftion. 
n. A feftion of the fmall organ. 00. The middle par¬ 
tition which divide's the two large organs. p. A fatty 
membrane, which divides the large organ from the 
fmall. q. The air-bladder. r. The nerves going 
to the organ. s. The medulla fpinatis . t. The lin¬ 
gular nerve. 

PLATE IV. F I G. V. 

p. tranfverfe fie&ion of the fifli, expofing at one view , 
all the parts of which it is compoled. a. The exter¬ 
nal furface of the fide of the filh. b. The under fin. 
cccc. The cut ends of the mufcles of the back. d. The 
cavity of the air-bladder. e. The body of the fpine. 
f. The medulla fpinalis. g. The large artery and vein. 
hh. The cut ends of the two large organs. 1.1. The 
cut ends of the two fmall organs, x. The partition 
between the organs. 
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XL, Some Objb’vdihf/s upon Myrrh, made in A by (Unix, 
' in the Tear 1771, and fen t to William Hunter, M. D. 

■ with Specimens , in February, \ 7 7 5. • By James Bruce, 

■ Eff 


Redde, June i, ancients, and particularly diosco- 

rides, have fpoken of myrrh in luck 
a manner, as to leave us no alternative, but to iuppoie 
either that they have defcribcd a drug which they had 
never feen; or, that the drug fcen and defcribed by them 
is abfolutely unknown to modem naturalifts and phyft- 
cians. The Arabs, however, who form the link of 
the chain between the Greek phylicians and ours, in 
whofe country the my rrh was produced, and whole lan¬ 
guage gave it its name, have left us undeniable evidence, 
that what we know by the name pf myrrh, is in nothing 
different from the myrrh of the ancients, growing m the 
fame countries from which it was brought formerly to 
Greece; that is, from the Eaft coaft of Arabia Felix, bor¬ 
dering on the Indian Ocean, and that low land in Abyf- 
linia on the South-eaft of the Red-lea, included nearly 
between the 1 ath and 13th degree of North latitude, 
and limited on the Weft by a meridian palling through 
the ill and Maflowa; and on the Eaft by another, palling 
through Gape Guardfoy, without the ftraits of Bab el 
Mandeb This country the Greeks knew by the name 

.of 
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pf the Troglodytria; not to be confounded with another 
nation of Troglodytes, very different in all refpedts, liv¬ 
ing in the forefts between Abyffuiia and Nubia. The 
myrrh of the Troglodytes was always preferred to that 
of Arabia; and it has maintained this preference to 
our days. That part of Abyffuiia being half over-run 
and fettled, half wafted and abandoned, by a barbarous 
nation from the Southward, very little eorrefpondence 
or commerce Iras been lince carried on between the Ara¬ 
bians and that coaft; unlefs by fome defperate adven¬ 
tures of Mahometan merchants, made under favourable 
and accidental circumftances, which have fometimes fuc- 
ceeded, and very often likewife have mifearried. The 
moil frequent way by which this Troglodyte myrrh is 
exported, is from Maffowa, a final! Abyffinian bland, on 
the coaft of the Red-fea, But notwithftanding this, the 
quantity of Abyffinian myrrh is fo very fmall, in com-, 
parifon of that of Arabia lent to Grand Cairo, that we 
may fafely attribute to this only the reafon, why our _ 
myrrh is not fo good in quality as the myrrh of the an¬ 
cients, which was Abyffinian. Although thole bar¬ 
barians make ufe of the gum, leaves, and bark, of this 
tree, indifeafes to which they arc fubjedt; yet, as very 
little is wanted for fuch purpoles, and the tree is the 
common timber of the country, this docs not, hindertbem. 
from cutting it down every day, to bum for the common _ 
ufes of life;" and as they never plant, oy replace'tlie trees 
deftro'yed, it is probable, that in fome years thw true ^ 
Troglodyte myrrh will not exift; and the erroneous tier _ 

I i j icriMioiri.’ 
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fcriptions of the Greek phyficians will lead pofterity, as 
tliey havh done us now-,, into various conjectures, all of 
them filfe, upon the queftion, what that myrrh of the 
aiicknts,*wa|?‘ ^ } ' u 

' ^•'•‘I'hbugjl' ttej/jyyrrrji of the Troglodytes was fupe- 
riof ' td ghy 'Xfa^tan^ yet the Greeks perceived, that it 
Whs'n'bt'alj of equal goodnefs, pliny and theophras- 
dffrSf ftialbe. this difference to arife from the trees being 
plrtly' wiid,' partly r cultivated. But this is an imagi- 
har^ fealonall the trees were wild. But.it w r as the 
age of the tree and its health, the manner of making 
the cut or wound in it, the time of gathering the myrrh, 
and the circumttances of the climate when it was ga~ 
tffefbd^ that cbnfiantly determined, and does yet deter¬ 
mine, the quality of the drug. In order: to have 
myrrh of the firft, or moft perfect fort, the fay ages chufe 
a young'. Vigorous tree, whofe bark is without, mofs, or 
atty u ^kfaiite-plant f and,, aboye the. firft large branches, 
giw tfie ; irge t a ‘'deep^wbiffid with, an a^. The myrrh 
which flows, the ffrft year, through this wound, is myrrh 
of the firft growth; and never in very great quantity. 
-This 'operation is performed fome tiijcie. after the rains 
have ceafed; that is, from April to June; and the myrrh 
is produced in July and Auguft. The fap once ac- 
cuftomed to ifllie through this gaflr, continues fo to do 
fpbntanpbijfly, at the return of every feafon: but the 
tmpibal r^ns, which are very violent, and continue fix 
mbnthjg wafli fb much dirt, and lodge fo much water in 
.the cut, tfiaf in ffie,fecond year, the tree has begun to 
rot and turn foul in that part, and the myrrh is of a fe¬ 
cund 
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cond Quality, and fells in Cairo about a third cheaper 
than the irrih The myrrh alfo produced from gaflies 
near the roots, and in tire trunks of old trees, is of the 
fecond growth and quality, and fometimes worfe. This, 
however, is the good myrrh of the Italian drops every 
where but in Venice. It is of a blackifh red, foul colour, 
folid and heavy, lofing little of its weight by being long 
kept; and it is not ealily diftinguiflied from that of Arar 
bia Felix. The third and word kind is gathered from 

old wounds or gaflies, formerly made, in old trees ; qr 
myrrh that, palling unnoticed, has hung upon the tree 
ungathered a whole year; black and eartli-like in colour, 
and heavy, with little fmell and bi,tternefs. This appy~, 
rently is the cauealis of the ancients. ' ", ’ , 

J . * . -; 1 ' i ' i ;i j " v y ; i f J- J 

pliny fpeaks 6 tJiaSKe^ as if it was frelh orliquid nyyryh,; 
and dioscorideS-, in his chapter upon it (cap^6y.i"jiiys . 
fomething likb this alfo. However, it is riot t criec|Ibl,e ?; . 
that the ancients, either Greeks or Latins,* placed atTuc'h,, 
a diftance, could ever fee 5 thhmyrrh lii that ftate, The * 
natives of its country fay, that it hardens on the tree in- , 
ftantly, on being expofed to air; and 1, who was leveral 
months within four days journey of the place where it 
grew, arid had the lavages quite at my devotion to go and 
come from thence, could never fee the ne well myrrh 
fofter than the date it now is in ; though, I think, it dif- . 
folved more perfectly in water, than when it had been 
kept. DioseoiiiDKS too mentions a kind of myrrh 
which, he fays, was green, and of the confluence of 
pafte. But as se rap ion and the Arabs fay, tha tJlqBe 

was 
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was a preparation of myrrh cliffolved in water, it is pro¬ 
bable, that this' unknown green kind of 'di os corides 
was, like th efl'aS/e, a compofition of myrrh and fome 
other ingredient, riot a fpecies of Abyffinian myrrh, 
which lie could never have fecn, either loft or green. 

It maybe remarked, that when wc buy frefh or new 
myrih>it'lias'-'al‘ways a very ilrong, rancid, oily fmell; 
and when thrown into water, globules of an oily matter 
fwim upon the furface. This greafinefs is not from the 
myrrh; it is owing to the favages ufmg goats-Ikins 
aiiointed with butter (to' make them fupple) wherein to 
put their myrrh at gathering; and in thefe Ikins it re¬ 
mains, and is 'brought to market: lb that, far from its 
being a fault, as fome ignorant druggifts at Rome and 
VeniceiDelieve, it is a mark that the myrrh is frefh. ga¬ 
thered', which is the heft quality that myrrh of the firft 
fort can' have. Betides, tar from hurting the myrrh, 
this oliy covering muft father at lirft have been of for- 
videVas lt ceftaihly' imprifons and confines the volatile 
parts of tieW myrrh, which efcape in great quantities, to 
a very dohfiderable diminution in the weight. The 
piece of niyrrh Which I fend you, is what' a fine tree, 
Ids than fifteen inches diameter in the trank at the bot¬ 
tom, wounded in two places, produced at one of the 
wounds, in the year 1771. And it may be regarded as th e 
only unexceptionable and authentic evidence, in Europe, 
of w-hat the Troglodyte myrrh was; urilefs it be thole 
pieces ftill remaining in mycolledion, and a piece, fome- 
what fmaller than yours, which I gave to the king-of 

' ' France’s 
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France’s cabinet at Paris. This piece which I fend 
you, had loft near fix dragmcs Troy of its weight, be¬ 
tween the 2 7 th of Auguft, 1771, and the 29th of June, 
1773. It has loft a very few grains fincc. It was kept, 
as were all the other pieces, with great care in cotton, 
feparately in a box, to prevent its lofing weight by 
fridlion. 


OPOCALPASUM, 

At the time when I was on the borders of the Tal- 
Tal, or Troglodyte country, I fought to procure myfelf ■ 
branches and bark of the myrrh tree, enough preferved 
to be able to draw it; but the length and raggednefs of 
the way, the heat of the weather, and the carelefsnefs 
and want of refources of naked favages, always difap- 
pointed me. In thofe goat-fkin bags into which I had 
often ordered them to put fmall branches,! always found 
the leaves moftly in powder; feme few that were intire, 
feemed to referable much the acacia vera y but were wi¬ 
der towards’the extremity, and more pointed immedi¬ 
ately at the end. In what order the leaves grew, I never 
could determine. The bark was abfolutely like that of 
the acacia vena; and among the leaves I often met with 
a fmall ftraight weak thorn, about two inches long. 
Thefe were all the circumltances I could combine, rela¬ 
tive to the inyrrh tree, too vague and uncertain to rifle a 
drawing upon, when there ftill remained fo many deft- 
derata concerning it ; and as the king was obftinate not: 
to let pee go thither, after wliat had happened to the fur- 
” 4 geon, 
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geon, mate, and boat’s crew, of the Elgin Indiaman, I 
was obliged to abandon the drawing of the myrrh tree 
to fome more fortunate traveller. At the fame time 
that I was taking thefe pains about the myrrh, I had dc~ 
iired the lavages to bring me all the gums they could 
find, with the branches and bark of the trees that pro¬ 
duced them. They brought me, at different times, fome 
very fine pieces of incenfe, and' at another time, a very 
fmall quantity of a bright colourlefs gum, tweeter on 
burning than incenfe; but no branches of either tree, 
though I found this latter afterwards, in another part of 
Abyffinia. But at all times they brought me quantities 
of gum, of an even and clofe grain, and of a dark-brown 
colour, which was produced by a tree called Jaffa; and 
twice I received branches of this tree in tolerable order; 
and of thefe I made a drawing. Some weeks after, 
walking in a Mahometan village, I law a large tree, with 
the whole upper part of the trunk and the large branches 
fo covered with great bolfes an,d knobs of gum, as to ap¬ 
pear monftrous; and afking farther about the tree, I 
found that it had been brought, many years before, from 
the myrrh country by merchants, and planted there for 
the fake of its gum, with which thefe Mahometans itiff- 
ened the blue Surat cloths, which they got damaged from 
Mocha, totrade in with the Galia and Abyfiinians. Neither 
thefree .which; they called nor the name, nor the 
gUt»^a»A.4a}Jpyr pie to doubt a moment that it was the 
fame bpen brought to me' from the myrrh 

country ; but I h^d $£ additional fatisfa&ion to find the 
w: 'V ‘.i- .'* .V .. ' tree 
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tree all covered over with beautiful aim foil flowers, of 
a very extraordinary and ilrangc comlrudlion. . 1 began 
then a drawing anew, with all that fatisfadlioil known 
only to thole who have been oemverfant in fuch dilcove- 
ries. I took pieces of the gain with me. It is very light. 
galen complains, that in his time, the myrrh was oitcii 
mixed with a drug which he calls opocalpafum , by a 
Greek name; but what this drug was, is totally unknown 
to us at this day. But, as the only view of the lavage, 
in mixing another gum with his myrrh, mull have been 
to increafe the quantity, and as the great plenty, in which 
this gum is produced, and its colour make it very pro¬ 
per for this ufe; and above all, as there is no rcalbn to 
think, there is another gum-bearing" tree of equal quali¬ 
ties in the country '.where the myrrh grows, it feems to 
me next to a proof, that this mull have been the opo¬ 
calpafum. \ I mutt, hbivever, confefs, that galen fafs, 
the opocalpafumM as jfo far from ah innocent drtig, that 
it was a mprVai'pqifon," amd'haxT'produced' vety fatal ef¬ 
fects. But as thofe Troglodytes, though now more 
ignorant than formerly, are Mil well acquainted with the 
properties of their herbs and trees, it is not poliiblc, that 
the lavage, defiling to increafe his Tales, would mix them 
with a poifoh that muft needs diminiili them. And 
we may therefore, without fcruple, fuppoie, that galen* 
was miftakeii in the^ qiidiity aietiL'ed'-tbThis drug; arid 
that he might' have Imagined, that people died of tile 
opocalpafum , who perhaps fealty died df the pliyficiah. 
Firft, becatile we know of no gum. or rejin that is a 
Vo l. LXV. Kkk mortal 
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mortal poifon: fecondly, becaulc, from the con ft ruction 
of its parts,, gum is very ill adapted for having the acti¬ 
vity which violent poifon has; and con fide ring the fmall 
quantities in which myrrh is taken, and the opocalpafum 
could have beyn but in an inconfulcrable proportion to 
the myrrh, to have killed, it mull have been a very active 
poifon. Thirdly, thefe accidents, from a known cauie, 
muft have brought myrrh into difufe, as certainly as the 
Spaniards mixing arjenk with the bark, would banhh 
that drug, when we f aw people die of it. Now this never 
teas the cafe: it maintained its character among the 
Greeks and the Arabs, and fo down to our days; and a 
modern phyfician thinks it might make man immortal, 
if it could be rendered perfectly folublc in the human 
body. galen then was miitaken as to the poifonous 
quality of the opocalpafum. The Greek phyiidans knew 
little of the natural h if lory of Arabia; Id's Hill of that of 
Abyfhnia; and we who have followed them know no¬ 
thing of either. This gum being put into water dwells 

and turns white, and lofes all its glue; it reienables gum 
adragant much in quality, and may be eaten fafely. This 
fpecimen came from the Troglodyte country in the year 
1771: a piece of myrrh from Arabia Felix, and a piece 
of gum of the Jaffa from Abyftinia were packed up 
in another feparate box to be lent you for compandor?, 
but forgotten by my fervant. They will be font here¬ 
after.- The Jaffa ^ the tree which produces the opocal¬ 
pafum, does not grow in Arabia. Arabian myrrh is ca¬ 
ff) y known from AbylTmian by the following method; 
<:■, • take 
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take a handful of the fmallcft pieces, found at the bot¬ 
tom 0 f die batket where the myrrh was packed, and 
throw them into a plate, and juft cover them with water 
little warm; the myrrh will remain tor fome time \\ ith- 
out vifible alteration, for it (liflblves ilowly; but the gum 
will fwcll to five times its original fizc, and appeal to 

many white fpots amidft the myrrh. 

The pieces font you are, N° i. Virgin Troglodyte 
myrrh. N° a. The worft fort of Troglodyte myrrh, 
called 'cancabs. N° 3- Opocalpafum from the myrrh- 
country. 
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Wuk'.'Jki Account-of a curious Giant's Caufeway, or Group 
:;o of angular Columns , newly difcovered in the Euganean 
-Hills, near Padua, in Italy. In a Let ter from John 
; - Strange, Ifn- F. R>S. to Sir John Pringle, Bart. P.R.S . 


TO SIR JOHN PRINGLE, BART. P. II. S* 


' sir, ’• ! ' - ' Venice, March 10, 1775. 

Ris&ie., } June’-x 5, 7 \s you thought proper, to recommend 
-. .M7S- ■ t0 t p e no tice of our learned Society 
the account, which I did myfelf the honour of commu- 
nlcating to you not long ilncc, of two giants caufeways 
mthisVenetigri lfate; I now take the liberty to fend you 
file ^cicriptioii and figure of another finlilar phteiiomc- 
ri6n,"equalty curipus, and lately diicbveiled ill the fame 
hei^htiourhopd. It is fituatedatdaftelNuovo,a finall vil¬ 
lage near Teolo, alto in. the Euganean hills, about four 
miles South-weft of the other Giant’s Caufeway of Montp 
Roftb before deferibed. I am indebted for the intelli¬ 
gence of this new caufeway to the ingenious Abbe for- 
tis, whom curiofity alfo led among thofe hills; and who, 
at'^y^re^ueft, accb'rhpaiiied' a painter I lately fent from 
lienee* W mdfce jtlie' l drawmg of it, which I have' now the 
plealufe to^trartfmiVdb fourth. II Saffo ' di Sdn Biafio, 

■ lawfov fa j 'Plate XI. 

A h which 
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which is the name of tlie fpot where this caufeway is 
fituated, is a large inhibited rock, compofed of the fame 
fort of grey granite that is common to the Eugaocau 
hills, and which I Jiave before deferibed w. The columns 
which form this cuufeway, partly again ft the flank of 
the rock, and partly round its bale, are of the fame fob** 
fiance, with the rock itfclf, to which they adhere, as I 
have conftantly obferved in all fimilar groups. They are 
therefore of a compound nature, like the columns of 
Monte Hoffo, and differ intircly from tlie common fort, 
which are moftly homogeneous, or of an uniform tex¬ 
ture; as is obfervable in the jointed, as well as fimplefpc- 
cies of baJaUes. 1 ihall take the lirft opportunity of fend¬ 
ing a fragment of one of the newly diicovered columns, 
for the infpeftion of the Society; in the mean time the 
inclofcd pieces, which were broken from one of them, 
will lerve to fliew, how different their fubffances is'firom 
that of the common bafaltic columns. 'By comparing’ 
thefe pieces with the fragments of the columns of Monte 
Hoffo, .which I before tranfmitted to the Society,' Tome 
effential difference will appear between them. Thofe 
of San Biallo, though very hard, are rather porous, of 
a lighter colour than, the columns of Monte Hoffo, and 
very much refemhle a fpecies of lava, whichlhaveofr* 
ten leen. This poroufnefs I alfo reniemher to have 
once hefore obferved, and paore fignally tpo, in fome 
bafaltic columns-near Ih^on, in the province of Au¬ 
vergne* in France*; The pores in the columns of both 

(h) Sec Article If of tins volume. 
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tfieffi groups, are alfo irregularly difperfed, and of un¬ 
equal fize, like tliofc of pumice Hones and other com¬ 
mon port ignei. Thofe of the columns of San Biafto are 
moreover commonly in veiled with a fort of crocus mar- 
//>, which I have alfo frequently obferved in the pores 
of other vulcanic concretions. Thefe properties are 
finely further marks in favour of the igneous origin 
of fuch,columnar cryftallizations; especially, iince they 
feem contrary to the principle by which the common 
aqueous cry Hals are formed, fucceffively, et per juxta- 
pojitlonem parti-urn ad partes. In fa 6 t, thefe cryftals ma- 
nifeft no fucli poroiity. 1 alfo obferved, that the columns 
of Aclron, though of a homogeneous fubftance, yet dif¬ 
fer from the common bafaltes by their immenfc lize as 
well as colour, which is rather brown than black. The 
columns of San Biaiio are likewife very large, meafuring 
often two feet in diameter. They are alfo of the iimple 
Ipecie.s, that is not jointed, and moftly quadrangular, 
Which figure feems rather w principal charadleriftic of 
this group, being rarely obferved in others. So 
true it is, as I formerly remarked, that fome particular 
qharac^eriftic ever diftinguifhes the different groups of 
bafaltes ; which, therefore, cannot be too narrowly ob¬ 
ferved, before we pretend to form any opinion about 
their origin. Some few, but very few, chiefly of the 
finaller columns of San Biafio, are of a pentagonal form, 
hk.e ; th^f|^ibaen: which I propofe to tranfinit to the So¬ 
ciety , there are no hexagonal columns* which, in 

' , other 
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other baialtic groups, are the rnoft common. The natu¬ 
ral polltion oi tilde columns, whether facing* the rock, 
or about the bottom of it, is moltly perpendicular. Ano¬ 
ther adjacent portion of this rock is allb characterized by 
angular and, as it were, vvhidingy/r^M/, fomewhat re- 
fembling the bending pillars of Staiia, as may be obi caved 
in the drawing. The rock itfelf is alfo compofed of an¬ 
gular maffes, as are indeed moil granites; and tilde 
malics are alfo ranged perpendicularly. Several emerge, 
as it were, from the tops and tides of the neighbour¬ 
ing rocks and hills, like fo many ftately and artificial pil¬ 
lars. The winding Jlrata before mentioned are alio pa¬ 
rallel with each other, as 1 have frequently obferved in 
other .granites, as well as common vulcanic Jlrata in ge¬ 
neral, particularly of the harder lbrt. DKSkiAitfes'T calls 
the latter Bafaltes en tables which is a kind of vulcanic 
Hate, formed in parallel Jlrata of different thicknefs, front 
two or three to live and fix indies. This is very common 
in. the provinces of Velay aindAuvergtie;ih France, where 
it is alfo 1 tiled for coverings' of houles. The iuttte fort of 
Hate is like wife common to the mountains of Genoa, many 
of which Mem to be of vulcanic origin, as 1 recoiled to' 
have remarked in palling the chain of tlio boc/jella, be¬ 
tween Genoa and the plain of 1 Araliardy. 1 mention this 
circumllaiice, as the vulearik* ■fkrtfomt’tia of that part of 
Italy have not 'hitherto*'beeif'-sitk'iiilfed'' tori' "In." fad,' it. is 
lately only thatf iichbbierv^tiohs Ife^iii tohemade in other 
countries;* tlio'.clidnitfy&vofc e&tthd Volcanos ' or vulcanic 

(c) Encyclopedic, Ait. Pave dcs G iaufs. 


traits, 



[ 4*2 1 . 

tracts, being but little known, though filth trafh feem to 
occupy every where a very coniiderable part of the fur- 
face of the earth. I remember to have oldened thefc 
llaty tables, or parallel Jlrata , of granite, near the top of 
the famous San Gothard, in the aft cut of that mountain 
on the fide towards Suitzeiland. Thole Jh at a aie alio 
ranged perpendicularly, like the otliei common ones in 
granites, and refemble desmarest’s bafallen eu tabk s ; 
affording thus another proof of the analogy remarkable 
between the organization of the different mafles in gra¬ 
nites, and that of common vide a aie Jlrala in general. 
The former, as well as the latter, have their prifmatic co¬ 
lumns, their bafalies en tables , as dfsmarkst calls them, 
and en boules , as I have obierved in my account of Monte 
Koflb. Surely, therefore, thefc are fh'ong proofs in fa¬ 
vour of the common origin of both. The rocks of San 
Biafio abound with ferruginous vitrifications, which are 
frequently obfervable in granites; and the neighbouring 
tracts with lava or port ignei ; as I have alfoobfervecl, when 
I made the tour of this country, particularly about Teolo. 
The Abbe FOR^fl brought me a piece of lapis lenticularIs , 
broken from the limeftone that fuperficially covers the 
granite of thefe Euganean hills, in many places, as I be¬ 
fore obferved. I mention this circumftance, recollecting 
^havtf taken notice, in my laft paper, that fuch figured 
|p^» are pot commonly found in the lime-ftone of this 
Jte, the prefent account may ferve, by way of 
appendix, to that^hich I lately did myfelf the honour to 
* 1 ‘ prefei|t 
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prefent to the Society, through your favour; you will 
oblige me alfo by the communication of it to that learned 
body, llioukl you find it deferving of their attention. 

1 have nothing further to add at prefent, but the af- 
furances of my being, with great truth, and cltcem, sir, 

Your moil obedient humble fervant, 

JOHN STRANGE. 


Vol, LXY 


L 11 


XL1I. 0*- 



[ 4 2 4 1 


XLII. Objervat'ions on the Difference between the Duration 
of Human Life in Towns and in Country Panffres and 
Villages. By the Rev . Richard Price, D. D. F. R. S. 
Communicated by Dr. Horfley. 


RedJe, June, 22, ^ p HIS Society lias lately been much 
JL obliged to Dr. percival, for the ac¬ 
counts he has communicated of the ftate of population 
at Manchefter and its adjacent places. Thefe accounts 
contain fome fadls, which appear to me curious and im¬ 
portant.. ■ From the laft in particular, there appears to 
be reafon for concluding, that whereas a 2 8th part of the 
inhabitants die annually in the town of Manchefter, not 
more than a 56th part die annually in the.adjacent coun¬ 
try. This implies a difference fo great between the rates of 
human mortality in thefe different fituations, that fome, 
whofe judgements I reverence, have thought it incredi¬ 
ble. I will, therefore, beg leave to offer the following 
obfervations on this fubjedt. 

In the firft place, the evidence in this inftancc is fueh. 
as Teems to leave little room for doubt. From an accu¬ 
rate furvey it appears, that the number of inhabitants in 
the town was 2,7 246, in the year 1773. The number 
©f deaths the fame year (and alfo the average for 177 2,, 

■' *773> 
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1773, and 1774), was 973 f«;; that is, a a8th part of the 
number of inhabitants. From an equally careful liirvey 
it appears, that the number of inhabitants in that part of 
the parifh of Manchefter which lies in the country, was 
13786. The number of deaths in 177,2 was 2 46; that 
is, a 5 6th part of the number of inhabitants. The.chief 
objection to this evidence is, that the number of deaths 
in that part of the parifh which lies in the country is 
given only for one year; whereas the average of fevenil 
years ought to be given. But firft, the number of deaths 
in 17 7 2, in the town, was nearly the farfie with the "me¬ 
dium for feven years; and from hence there arifes a pro¬ 
bability, that in the adjacent country, the number of 
deaths, ill the fame year, could not have been much 
lower than the medium. Secondly, fuppofmg it lower, 
there is the higheft probability, that it ivas not more than 
a 4th or 5 th lower. Suppofe then the true annual me¬ 
dium to be 300, inftead of 246, and it will follow, that 
whereas a 2,8th part of the inhabitants die in the town 
annually, a 46th part die in the country ; and this is'a 
difference very considerable. But farther, I would 

(a) The numbers of burials in the town, including the addition of 50 eveyy 
-year for diflenters, was in 1772, 954 

1773, 973 ' _ ‘ 

' ■■ ' ' 17744,- -■ • 1.008 . i 

Within the parifh, but out of the town,,there are 13 eptfcopal and dilfenting 
chapels; and the number of burials in all thefe chapels, in, 1772, was 246. . The 
chriftcnings were 401.. The number of burials brought from the country into 
the townjs not conftderabte>; and it is, I aftl informed, pretty ctfactlyTiaiahbu 
by the burials carried out of the town into the country.' . i/t i 

L 1 1 2 obferve 
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observe,, that the difference which this furvey gives be¬ 
tween^ the. rate of mortality in the town of Mancheiter 
and the adjacent country, is confirmed by a variety of 
other accounts. It may be ftated in general, that whereas 
in great towns, the proportion of inhabitants dying an¬ 
nually is from 1 in 19 to 1 in 22 or 23, and in mode¬ 
rate towns from 1 in 2 4 to 1 in 2 8 w; in couiitr y pariilies 
and villages on the contrary, this proportion feldom ex¬ 
ceeds 1 in 40 or 50. The proofs of this are numerous 
and unexceptionable; and I have elfewhere given a par¬ 
ticular account of them fO.. I will here only mention the 
following fadts. 

The number of inhabitants at Stockholm in 1763 
was 72979. The average of deaths for the fix preceding 
years had been 3802 (O. One, therefore, in nineteen died 
there annually* 

. , . At 

(b) The number dying annually in towns Is feldom fo low as i In 28, ex¬ 
cept In confequence of a rapid increafe produced by an influx of people, at thofe 
periods of life when the feweft die. This is the cafe at Manchester. It is alio 
the cafe at Liverpool and at Berlin; in the former of which towns, i in'27 dies 
annually; and In the latter, 1 in a6| died from 1755 to 1759- See Obfcrva- 
tions on Reverfionary Payments, p. 224, 3d edition. 

(c) See Obfervations on Reverfionary Payments, &c. Eflay xft, and Supple- 
- ment. 

(d) See a Memoir by M, wargentin, in the 15th volume of the Coih&ioH 
Acafktmque) printed at Paris, 1772. From this memoir I learn, that in 1757, 
and; 1760, ‘and 17,63, a furvey was made of the inhabitants, of Sweden, diitin- 

, giuflimg, particularly, the numbers of both Fezes living at every age; and that 
. alfo, for nine years (or from 1755 to 1763), an ezadf regiffer was kept of the 
number of births and Jmriulsdn each year,,diftinguifMng the age'and fez of 
, ywery one that died, I do not know whether this regulation has been continued 
: 1 ' * to 
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At rome, an account is taken every year of the num¬ 
ber of inhabitants; and, in the year 17 71, it was 15 9 675, 
The average of deaths for ten years had been 7367: 
one, therefore, in 2if died annually. • ' ■" 1 

In London I have (hewn, with an evidence which I 
think little fliort of demon fixation, that at leafit 1 in 2o| 
of the inhabitants die annually And, from a parti-- 
cular furvey and a very accurate regiiter of mortality at 
Northampton, it appears, that 1 in 26\ die there an¬ 
nually. ■ : 

Let thefe fadts be compared with the following, in 
1767, a furvey was made of the inhabitants of theilJand 
of made tR a, under the direction of Dr. thomas heber- 
den, and their number was found to he 64614. The 
average of burials for eight preceding years had been 
1293. Only 1 in 50, therefore, of the inhabitants died 
annually (fee Philofophical Tranfadtions, vol. LVII. p, 
461.). 

to the prefent time; tot the rcfult of it, for the nine years f have mentioned, ns 
given by M, wargentin in this Memoir, contains indued a moll curious ac¬ 
count of flu; Rate of population in Sweden; and it is partiaihnly fumy preilnl: 
purpofe to mention, that it ihews, that though a 19th part of the inhabitants of 
Stockholm die every year, yet in the whole kingdom, taking all the towns and 
country together, not more than a 351.I1 part die every year* In 1 757, Sweden 
con lifted of UOX595 males -and. 1221600 females; in *;6o, of 1121053 
males and 1 246445 females 5 and in 1763, of 1165489 males and 1280905; 
females, The annual average of births* from 1,755. to 1763, was 46223. males , 
and 44017 ictnaies-;. of marriages,, 212x9; of deaths, - 34088 wuai.es and 35037 
females* ■ . '. ■ 4 ■ ^. , , ■ ' ■ f v 

(1') See Obfervations on Rwyernonary Payments, Eftay TV. p. 253, &c*, 

' ' ' ■ The' 
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The diiTricf of vau : d, in' Switzerland, In 1766, con¬ 
tained r 1 1 951 inhabitants. Tlic average of deaths for 
ten preceding years had been 2,504. Only 111145, there¬ 
fore, died annually (D, 

The number of inhabitants in the parifh of ack- 
worth, in the county of York, in 1757, was 603; and 
the average of deaths for ten years had been io-^, or 
a 56thpart. In 1767, the inhabitants were increafcd to 
728; and the annual average of deaths was 15-^-, or 
nearly a 47 th part (g). 

The reafonof this ftriking difference between the rate 
•of human mortality in towns and in country parities and 
villages muft be, firft, the luxury and the irregular modes 
■of life which prevail in towns; and, fecondly, the foulnefs 
of the air. But it has been inquired, whether the migra¬ 
tions of people from the country to towns may not pro¬ 
duce this difference,by leffening the proportion of inhabi¬ 
tants that die in the country, and increafingthe fame pro¬ 
portion in towns ? In ahfwer to this enquiry I would ob- 
ferve: firft, that this difference being a difference of near 
a half, it is apparently much greater than can be accounted 
for by any fuch caufe. But, fecondly, it fhould be confi- 

( f ) See M. muret’s. Memoir on the State of Population, in the Pays de 
faud, printed at Bern, in 1766; and the Supplement to' the 01 Nervations on 
Reverfionary Payments, p. 358. 3d edit. 

(g) I oyr$ this information' concerning the parifh of Ackwoith to a curious 

regifter kept there by'Dr. lee. I have taken the liberty to infert this regifter 
in the, poftfciipt* together with the annual regifter and 1'urvey of Rome from 
1762 to 1771. ' .' ; 

2, , dered, 
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dered, that if migrations leffen the number of deaths, they 
alio leffen the number of inhabitants; and that it depends 
intirely on the ages at which the inhabitants remove 
from a place, whether the cffedl of their removal ill all be 
lowering or railing the proportion of the annual deaths to 
the number of inhabitants. In the preient cafe, the 
truth appears to be, that the moil common age of mi¬ 
gration from the country is iuch as raifes this proportion 
in the country. This will be evident from the fol¬ 
lowing coniiderations. The period of life in which per- 
fons remove from the country to fettle in towns, is chiefly 
the beginning of mature life, or from the age of j o or 
15 to 25 or 30. In infancy, none migrate; and in the 
decline of life, it is- more ufual to retire from towns than 
to remove to them. Towns, therefore, will be inhabited 
more by people in the firmed: parts of life; and, on the 
other hand, the country will be inhabited more by peo¬ 
ple in the weakeft parts of life; and the confcquence of 
this is, that in the country, the inhabitants nruft die falter 
hi proportion to their number than they othenvi i’e would,, 
and that in towns they muit die more (lowly. In parti- 
cular, the number of children is always much greater in 
the country than in towns; and this is a circumitap.ce 
which muft be extremely unfavourable to the former:: 
for it is well known,. that there are no years of life, in 
which ib many of a given number die, as the iirit three 
or four years. Till the age of five, human life, like a 
fire beginningto. bum, is very feeble; and in feme iitu¬ 
itions more than half, and in others, a third or fourth, 
of all that are bom die before that age. Alter this, life 

grows* 
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rrows lets and lei's precarious till it acquires its utmoli 
vigour at i o or x 5; and of the living at this age, not above 
i in 70 or 80 dies annually in the worft Iituations; and 
in the belt iituations, not above 1 in 15 o or 160. Af¬ 
ter 15, life declines, and continues to do fo more and 
niore, till.it becomes quite extimtt in old age. If, there- 
.fore, in any iltuation, the inhabitants con lift more of per¬ 
rons in mature life, and yet die fatter, it mutt be owing 
tp l'ome particular caufes of mortality that operate there. 
.This is the cafe in all towns where any ohlervations have 
been made. Manchetter, in particular, is not only kept 
up, bat increafes fail, by removals to it of perfons in the 
primbof life. The country round it increaies likewife; 
hut it is by an excefs of the births above the deaths; that 
is, by acceffions to it of children in the very feeblett part 
of life. This ought to raife the proportion of annual 
deaths to inhabitants in the country, much above the 
lame proportion in the town; hut, inftead of this, it is 
near ..one-half lower. 

It may he needlefs to add any thing to thefe obferva- 
tiOnS. .. 

v t . ' v *v*4 " ’"1 f • 1 ' " , ■" 1 " 

In order, however, to put this matter out of all doubt, 
I will obferve farther, that it appears in fa<tt, from the 
accounts furniflied by Dr. percival, that the number 
of inhabitants in the periods of life when mankind die 
is, in the firtt and laft ftages of life), is con- 

V (n) Ih toabout a fourth of the inhabitants die commonly between *14 
..y&nd 51; a fifth orfixth die at 51 and upwards; and the remainder die tinder 
15* In country- about a fifth die between 14 and 51; about 

t£«o~hfths at 51 and upwards; and the remainder under 15, 


fiderablv 
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(i&erably left in the town of Majtichefter than in the ad¬ 
jacent country. The n amber of inhabitants in the to win 
under 15 and above 50, is 134675 in the country, 
7305. And the whole number is, in the town, a 7 246 ; 
in the country, 13786* I11 the town, therefore, the in¬ 
habitants, in the firft and laft jftages of life, do not make 
half the whole number; but in the country, they make 
confiderably more than half. At Aekworth, likewife, in 
Yorkshire, the inhabitants under 15 and above 50 are 
more than half the whole number; and the fame is true 
at Hale near Altringliam, at Horwich, at Darwen near 
■Blackburn in Lancafhire, and at Cocke y Moor ro near 

Bolton, 

( i ) lam much indebted to Dr. percival for the. following account of 
thefe places. The fociety belonging to the chapel at Hale is compofed of up 
males, 136 females, 92 married perfons, 8 widowers, 12 widows, 105 under 15, 
and 41 above 50. The deaths, during feven years, have been’28, and the 
births 68. Mr. evaNs’s congregation at Horwich, confifte Of 305 individuals; 
viz, 149 males, 156 females, 94 married perfons, 9 widowers, 8 widows, 127 
under 15 years of age, and 50 above so. The births, for feveu years, 101 ; the 
deaths ,32. A 66th part, therefore, die annually in both thefe places* The rev. 
Mr, smallev’s congregation atDarvVent, conlifts of 1850 individuals; viz. 9Q0 
males, 950 females, 640 married perfons, 30 widowers, 48 widows, 737 perfons 
.under the age of 15, and 218 above 50. During the laft feven years the births, 
have amounted to 508, the deaths to 233. A 56th part, therefore, die annually. 
Mr. barnes’s congregation at Cockey Moor, conlifts of 154 families and 711 
individuals; namely, 320 males, 39 1 females, 248 married perfons, i'o widowers, 
27 widows, 252 perfons under the age of 13, and 99 above 50. Deaths in feven 
years x 14; in which period the deaths were confiderably ihcreafed by an uncom¬ 
mon fatality of the fmali-pox. One perfoa in 44 died annually. The rein. Mr. 
mercer’s congregation at Chowbent,-in Lancashire, conlifts of ti6o perfons; 
vj%. 554 males, 606 females, 173 males and 150 females under the age of ten, 83 

Vox,. LXV, M m m males 



[ 43 2 


Boltoilyia ! tfee .fame county; and yet in fome of thefe 
places it appears, that not a both part of the inhabitants 
die-ktimiaMy. .’•••• ' 

"At Stockholm, in 1763, the inhabitants under the age 
of/syWere oAly’a-uatb; above 70, only a 46th part of 
tlie Whole number. But in all Sweden,the number un- 
was a'yth-;- and above 7 o, near the 3 2d part of all 
th^ ;: ihihaMtahtS's/ahd'yet' , :3'5..die in the town to 19 in the 
whole kingd&md' This may be eafily deduced from Mr. 
WAkGEN'TitJr’s tables: in the ColleSHon Academique before 
quoted .'[■■* ; 

To the accounts which give the proportion of inha¬ 
bitantsto : annual deaths fo high as 50 or 60 to 1, it has 
been fafther’Objedted, that if true, it mull follow, that 
in fuch filiations half the inhabitants muft live to 50 or 
6b' : years of age; But were this a right inference, there 
Wbhld'be nothing in it incredible. For .though in moft 
clfi 4 s r 6 he-hal#';>die;in, : the::jfirfi: two or three .years after 
BirtEf'yef, in haaiiy cquintey; fituationsj the greater part 
lifebbi^afry!f-lnd , .invthe: J pariili of. Ackworth, partfcu- 

, nyi^exficte from the re- 
j’fMtbdfe-halfof :alibom there live to the age of 46. 
If appears 5 alfo,- With: eqUal evidence, from M. "muret’s 


tables in the Bern Memoirs for 17 66, that in 43 pa- 
r® tBddhhia: of : Vaud,'one-half of all born there 


io BtboqCi1(|' !»ll iiT.r? .. " ' 

50,' 39^marnecI'peffons; 26 widowers, and 43 widows, 
Wsyfeave hmouhted to 293, and 
the deaths to 169. / Q^cger^n^crelb^ia'^i d'icd' annually, Thefe furveys 
were made in the year 1773*. , ' y: 
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live beyond the age of 41. In truth, did all mankind 
lead natural and virtuous lives, that wafte of the ipeqies 
which happens in infancy and childhood woukhnot take 
place, and few would die except in old age. The iii'- 
ference, however, which I have mentioned, cannot be 
made with reafon. It is juft only in the particular cafe 
of an uniform decreafe in the probabilities of living from 
birth to old age; and this is a cafe that has never exifted. 
I11 all other cafes, there is not any neceffary connexion 
between the proportion of*inhabitants : dying, annuailj,.. 
and the age to which the greater part live* In mo,ft ci¬ 
ties one-half, as I have juft obferved, of all that are born 
die before two or three years of age. But it cannot-be 
imagined, that there is any place where fo many as one*- : 
half or a third of the inhabitants'die:,every.year. 

But to return to Dr. p e itc 1 v a l’s account of e town and; 
parifti of Manehefter. It appears from this aecp unt, th at 
the number of children 5 under. 15, conipared with the 
number of inhabitdhts betweeix i^. and/^i^.is greater.in 
the country thah ift the town'of Manehefter, in the pro¬ 
portion of no lefs than 5 to 4P;. It follows, therefore, 
that though, in coniequence of a conftant influx of peo¬ 
ple to the town, it is more filled than the country with 

' ’ * 4 . „« * , * , « 

" r 1 ' , 's ' . ' * ; y m ** r \ ’ * «* ; v ( , t , *, H f ( 1 ^ i ' i 

" '(k) In the town, the number,of. ioljabitiyjts hct^enr^.and'.^i. is 1377,9; 
and 9575 under 15. In the country, the former number is 6481; and the Utter; 
3545. But the laft npmbec-woukl have been only,.4503) had the proportion of 
the inhabitants .between .1^4 and , 5,1.10. the inhabitarifl-^fi'def i‘$ been the* feme in 
both fituatioos. It is o\ying to this,,that the numbei-cif feHbns iti-a'fam'ilyiih 
the country is3-t; but in the town only 4I. ' ' " ' * ; *ur 

M m m % 1 '■ )iilia 4 
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'inhabitants in the moft vigorous periods of life; yet one 
child in four iefs is ho-rn* in the town than in the coun¬ 
try, This is a remarkable tircumftance, and the rcafons 
of it npift.be the two following. Firft,. the town inhabi¬ 
tants being lefs-healthy, and dying falter, have not the 
fame ftttifgtll'hF conftitution with' the country inhabi¬ 
tants. Secondly, in the town a final]er proportion of the 
adplt and the^ ! marry later than in 

the country. The furvey fully proves this; for it ap¬ 
pears, that though the numbei of inhabitants at the moft 
common marrying ages, compared with the whole num¬ 
ber of the living above the age of 14, is fmaller in the 
country than the town; yet the proportion of the mar¬ 
ried to the living aiove 14, is very nearly the fame in 
.both fituations* And there are more widows and wi¬ 


dowers in the town than in the country in the propor¬ 
tion of near i 64 bn 1. We learn from hence, I think, 
dearly in what manner towns operate in checking po~ 

k tfr.and 1 earned 

kffot&e ‘^MjFvatioik'be has 
■ni&de at ’firfilbl, fddhu^t iVlftftker the common opinion 
ik fight, with fefped'to tnd diijroportion between the 
frumber 6f male and fbirxale births'; and' that he, thcre- 
fbfrsl Wfjfcifes b ! Mthd**he rhadb into this fub- 
Je£t. ^bis fhefblWing fads, 

w$lch‘ l thl^k, wflllabtuil Mf to* this point. 

* t ,£ .q .bull ii .q Full \ i * «i > 

"i ibun-ila O wjK / j < um 1 .0 » ?. i »j , j 

' ) ( , l ‘ a 
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", ' ‘ ' . ' ■ • ’ • - ^ Bora Males* : • Fematoy* ■ 'Propwlm 

In London forAe ^ IIO yearS} or from I66 ^} S6229S - 817073 20to 19 

Palis, for 8 years (l), 

Leyden, for 50 years (m), ' 

Vienna, for 27 years, ending 1746 (n)^ 

Berlin, for 40 years, ending 1761 (a). 


79693 76481 25'tp 24 

.46773 *44933' ".* 6 *&s 
67060. 64S93 311930 

71188. . -67431 2010U9 


K ™ k ( °J Brandenburg, for .9 years, . .aB-to « 7 

Dukedom of Magdeburgh, for 38 years, ending J % 145985 21 toizo 

All the Pruffian towns, fora courfe of years, (r), 691826 659072 21 to 20 

In a great number of country riAg ? ' • 6a8a • 2l ' t0 « o 

courle of years (s), ; . ; . • .. ■■ - ■ J ( : ■: ; _ ... .1 

* 9S3 * 84954 ' 19x018 ■ 

Leeds, Manchjftori-.Coventry, &e. for, a period J ^3^ ’ I03449 ^o'to 19 

In the fame towns, for another period (x), ’ , ’ 57084 54128, 20 to 19 

• ;; i ,/ ;/• ’ ■< *'■ f '■' V-A—, -- y i V , 4. - —4-^4- 

Total, ' ;u f0,to^9 . 

Sweden, for 9-year?,; en^pg'i?^ \J r.<V 7 ■ I 74 *fc*frv 39 &W*. 

' ■ *“> -’tiV'tJ '‘Cfun. '.1 i. 7 ? X j 

Mr. DERHAM h n^ 4 |isL,^Sf ; ;l^s,. 


H t0 

x 3, and this proportion hasever hnce been generally re¬ 
ceived as.the true one; but it appears from this table, 
that it ought to have been fitted ..at , % o„to ,19. , , But 
though it appears,, th^ithe ; nu^js|e|r^ rnajes.hqrals in 
this prppp^tipn ie^fvle^'bqrjij 

yet, ia,Dpoft hn been' 

(l) See 


(n) Ibid. p. 13. (0) Ibid. p. is. (p) Ibid. p. 3. (q) Ibid. p. 5. 

(r) Ibid. p. 9. 


(t) Ibid. p. 30. 


(s) See Dr. short’s New Obfervations, p. 27. 31. 
(u) Ibid. p. 49. (x) Ibid. p. ■ . 


found 
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fonndto;l)e lefts than the number of females. The rem 
fonis, without doubt, that males are more fimrl-lived 
than females; and this is owing partly to the peculiar 
hazards to whichmales are fubjcdt, and their more irre¬ 
gular modes of life; hut it is owing principal ly to home 
particular delicacy in the male conftitution, which ren¬ 
ders it lefs durable: for there are many obfervations 
which , prove, idiat the greater mortality of males takes 
place chiefly in the firft and laft ftages of life. A few 
fafts: of this kind I will beg leave to mention, bccaufe I 
have juft met with them. 

I11 the parifh of St. Sulpice, at Paris, during 30 years, 

5 males under a year old died to 4 females. But under 
10, only 13 males died to 12 females (fee s us milch. * 
TableSj Vol. II. p. 30.) 

; Iii Stockholm, during 9 years ending in 1763, the 
number of ftill-botiis amounted 1 to 666; Of whom 390 
were- : males, and 27 6 females ; that is, 10 to 7. The 
number of the ’lining- in the fbWn the age of 80 

was, in • i-y 6by ’3 3'2 Vwhoiita*24® were females, and 
84 males, or near 3 to 1.' In the whole kingdom of 

Sweden, including all town and country inhabitants, the 
number of ftill-borns, during the 9 years juft mentioned, 
was 19845; of whom 11424 were males, and 8421 
females, or near 4 to 3. The number of the living in the 
■whole kingdom confifted of more females than males, in 
the proportion of 10 to 9. It confifted of more females 
turned of 80 than males, in the proportion of 33 to 19; 
and of more females turned of 90 than males in the pro¬ 
portion 
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portion of near 2 to i . (See M. wargentinV Memoir m 
the Collection Academique , vol. XV.) Having now had oc¬ 
casion to refer again to this Memoir, I will jlift add, that 
it appeal's, that by the excels of the births above thedeaths, 
Sweden gains every year an addition of above 2000.0 
inhabitants; and that in fix years they increafed from 
2323195 to 2446394. I am afraid, were regulations 
eitablifhed for a fimilar inquiry in this kingdom, we 
fliould be far from finding our ftate fo encouraging. 
London alone is a gulph which fwallows up ail increafe 
equal to near three-fourths of that of Sweden. 

P O S T S G R I P T. 

The following tables have been felyefted from Several 
more of the fame kind in M. wargjex tin’s Memoir on 
the ftate of population in Swede;}.. I have inferted them 
here, becaufe they fully verifyqiaoft of the obfervations 
in the preceding paper* cp^in marediftindl; and 

authentic rfbhjedt of, humaiuniorta- 

lity than I have ever before met with. 


TABLE 
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table l 


Shewing the order of human mortality in Sweden. 


1 

Annual deaths, being' 
the average of three 
yms, iy 6 i a rytz, 
a ad 1763. 

Number of the living in 1 763* 

1 

Mules 

Females 


Males, 

Females, 

Still-bora, 

Died under i 

Died between i and c 

3- - 5 

5—-io 

io- - IJ 

*5 - 20 

20- - 2 5 

25 - 30 

3°—35 

35 - 4 o 

40 -45 

45 - 50 

5° - 55 

55 - 6c 

6o——65 

65 - 70 

75 - 80 

8o»—. »» .‘85 i 

85- - go 

Above go 

T°tal of annual deaths] 

*3* 

1117: 

439: 

220f 

2151 

: 933 

711 

S 34 

S83 

1020 

9 55 
1180 

1099 

1280 

U 77 

1586 

1237 

1322 

1092 

917 

414 

215 

f 988 
9850 
4336 

2249 

2057 

S34' 

658 

756 

863 

1146 

923 

1170 

938 

*"3 

1097* 

172.1 
I 5 66 
2O41 
*695 
X446 
650 

3 Zi 

f Bom, 

hiving under t 

Living betw. 1 and 

5 --~K 

10 —— it 

i 5 - 2C 

20 — 2 $ 

25 - -30 

35 - 40 

40--43 

45-50 

50 - 55 

55 - 60 

60—■—-65 

6 S - 70 

70 - 75 

75 - 80 

80 - 85 

85-—90 
^bove 90 

472i£ 
3609, 
6605 c 
66454 
130015 
126696 

IO83I2 

92299 

88O56 

85936 

74826 

67448 

S2398 

47298 

37086 

34892 

20649 

i 5454 

8858 

4620 

1508 

527 

> 44892 

35453 

67234 
67711 
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128021 
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X05115 
101003■ 
95811 

814.3 

74854 

5955* 

56646 

45537 

44925 

28964 

23159 

*3556 

7487 

2694 

988 


36777! 

,37488 h 

’ota] of the living at all ares, i 

x£ir~ A j . 


£■ ' ^ ' ' 1 !t- 

* * ifiougu 
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In this table it is obfervable, that the number of the 
living, in every equal divhion of life from birth, de~ 
creafes continually till all become extindl; and that 
though the males, born are more than the females born, 
in the proportion of 10 to 19; yet the males living of all 
ages are lefs in number, in the proportion of x 1 65489 
to 1280905, or nearly of 10 to xr; notwithftanding 
which, the males that die annually are to the females as. 
5* to £3 


Vo l. LXV. 


N n ix 


TABLE 
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T A B L E II. 


.Shewing the order of human mortality at Stockholm. 



A4mn.1l death';, h':in f y 
thirnveiage of time 

i « 7 ^, 
arui r 763, 

Number of the living in j ] 

fj •"» 


Mules, 

Females. 


Males. 

r einaW, 

St;ili-^bc>rn^ : t . 

. 54 

43 ; 

Bonv 

140(1 

LfP 

Died under gTgb . 

567 

4S9 

Living under 1 

684 

7 8 •» 

Died between i and 3 

161 

170 

Living betw. 1 and 3 

II 73 ‘ 

1348 

■ -3 - 5 

80 

79 

3 ' 5 

1022 

1106 

5-io 

71 

72 

5 - 

263O 

2774 

10-15 

49 

24 

10 —15 

3 1 5 1 

2918 

. .15-20 

53 

30 

15--20 

3018 

2865 

, 20-25 

91 

64 

20--25 

3 ° 7 o 

4055 

25 - 3 ° 

I 21 

78 

25—-30 

3380 

4251 

3 ° 35 

141 

102 

3 °~ — 35 

3705 

4234 

35 -40 

118 

96 

35 -40 

3019 

3?.ss 

4 ° 45 

140 

”5 

40 45 

2846 

3*30 

45 - 5 ° 

101 

84 

45 5 ° 

I 775 

19841 

, S o - 5S 

105 

9 1 

5 °- 55 

1581 

2129 

; 55-60 

61 

[ 54 

55-60 

s $3 

J 3 2 9 : 

! 60——65 

79 

88 

60-65 

826 

1 3S3 

i 65- JO 

4 i 

54 

65-70 

370 

778 

: 7 °- -75 

33 

77 

7 °- 75 

260 

574 t 

; 75-8c 

. 28 

59 

75 -80 

128 

324 

: .80-85 

18 

45 

So 85 

58 

127 

, ' 8 5 - 9 ° 

1 .7 

20 

85-90 

16 

51 

Above . 50 

3 

IX 

Above 90 

10 

22 . 

[Total of annual deaths, 

, 2068 

1902 . 

Total of the living at all ages, 1 

320 « i 




In 



[ 44 1 ] 

In this table it may be obferved, that the number liv¬ 
ing at every age from birth decreafes only till five. Be¬ 
tween 5 and io Stockholm begins to receive recruits 
from the country, and they come in fatter and fatter till 
35 ; after which age it appears, that more die than come 
in; and that the living in. every fubfequent period goes 
on decreafing continually till the end of life. It is far¬ 
ther obfervable, that this table exhibits a greater differ¬ 
ence than the former, between the mortality of males 
and females. ; j 

A comparifon of thefe tables will fliew a ftriking conk 
trail in other relpedts between the ftate of human morf 
tality in the whole kingdom of Sweden and in its capi¬ 
tal. In order to make this more obvious and unexcep¬ 
tionable, Twill add the following table, deduced from all 
JVL wargentin’s. tables- taken together. 
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T A B L E III. 


} ln 

all swi 

den for nine 

years* 



In sr0c k hoi, m 10r 9 years. 


Males, | 

F emales. 

MaU'f. j 

Fern; 

lies. 

Still-born, 



1 in 

3 <> 
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1 in 
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i in 

4 il 
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„» 
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2 1 

Died annually of the] 

. living beuv. i and 3 4 
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l 7 -l 

1 in 
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7 

1 in 

* 1 

/.r 
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3—- 

S' 
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34 5 
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z 3 t 

1 in 

16 
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5—- 
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1 in 

7 > 
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76 
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„, t 
a' r ‘4 

1 in 

39 

' < : 
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-15 
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1 in 16 x 

I in 

79 

x in 

114 

j 

o—* 

20 

1 in 149 

1 In 

64 

x in 

59 

1 in 

99 

: 

•20—- 
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4 in 108 

x in 

J 9 

1 in 

*14 

x in 

79 

* 

25 — 

:3 o 

1 in 

98 

x in 113 

2 in 


1 in 

58 


3 d~— 

‘35 

1 In 

55 

1 in 

8+ 

1 in 

3 l 

2 in 

43 

• » 

— 
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' 1 in 
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9 r 

1 in 


x in 
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: '* i 

} ' 
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“45 
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6 j 
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5 1 

j I , 
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49 
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r in 
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*Sl 
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\6o -— 

“ 05 ... 
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U ' 
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»„ ■ » ■ 

:6 5 ~ 
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17 
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^ 3 
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.8 , 
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5 
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1 In 
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* t 
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65— 
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J in 

4 

x in 
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n I 
* J 
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' 90 


. 4, in 
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1 in 
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. 
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»|uicd of ail living at all ages. 

1 in 

. 33-i 
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A general Bill of all the christenings and burials in 
the Fariili of ackworth, in the county of york, ex¬ 
tracted from the Pari ih Regifter, for ten Years, from 
March 25, 1747, to March 25, 1757*' 


j In ten 

Yet 

.rs Ohriliencd, Males 62. Females 67. Total, 127. 



In ten Yet 

irs Buried, Males 58* Females 49. Total, 107. 





Males. 

Females 

Total. 

‘ 


’ Males. 

Females. 

Total. 

1 Whereof have died 




And there have died of 



. 

, Under two years 

old,: 

6 

It 

*7 

Apoplexy, 

O 

I 

1 

Between 2 and 

5 

I 

, 2 

3 

Cancer,i 

I 

0 

I 

5-- 

10 

2 

' . 2 

4 

Cholic, i 

I • 

0 

I ’ 

10-- 

20 

I 

2 

3 

Confumptions, 

IQ 

13 

2J 1 

20—— 

30 

6 

' 2 

8 

Drop A, 

4 

I 

s: 

3 °' - 

40 

n 

3 

5 

Fevers, 

23 

12 

3 $ 

4 c— 

50 

1 1 

3 

14 

Infants, 

6 

7 

r 3 

O 

I 

60 

9 

, 2 

I I 

Lunacy, 

0 

r 

1 

60-- 

70 

9 

; 7 

16 

Old A-e, 

9 

l S 

24 

*-T 

O 

1 

So 

9 

8 

W 

Pulfey, 

_ 1, 

0 

1 

80 - 

90 

1 

6 

7 

Quinfryy 

0 

1 

1 

90- 

100 

1 

, I 

2 

Small-Pox, 

1 ■ 

0 

T 

Of all, in 10 Years, 

4 

49 

107' 

Of thq above Dif-'J 
i tempers} in 1 c Y. J 

.. 56 

$x 

107 

T t . „ , f 160 Ilcufca, twelve of which 

In this 1 unfit there arc j f)0 , Sou!ii ot - tUu allowing A 

tu c uninlmbited 
oeyj vi/„ 




Males. 

Females. 

Total. 

* 

Mates, 

Ft m 4 It’s. 

'Totuli 

, Under two years old, 

' 1 2 

0 

3 ‘ 

Between 40 and 50 

40 

jj 2 

l 62 

■ Between 2 and 5 

25 ^ 

19 

' 

44 

5 0——. 60 

, * 8 . 1 

33 : 

' 71 

5 — 

w JO 

3 ° 

3 « 

68 

, tc- 70 


H 

39 

JO - —- 


’ 59 

: 53 

1 1 7 

70—^— 80 

4 

8 

1 2 

20* - 

-30 

■ 55 

41 

96 

80^— 9c 

4 : 

0 

4 

1 , 
O 
c n 

-40 

26 

33 1 

59 . 

90*-1 oc 

*0 

0 

0 ■ 


"Total ot all Ares, 

_ — —. — u. .X, 5 T. 

-518 ^ 


603 


■A .gencrtil 
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A general Bill of all the christenings and burial's in 
the Parifli of ackworth, in the County of york, for 
ten years, from March 25, 1757, to March 25,1767. 

' in ten Years Ciiriitcacilj Mules, 104. Females, i.oH* 'Total, 212. ™ ’"** 

In ten Years Burial, Male.*, 79. Females, 77. Total, 156, 

Males* Females. Fetal. Males. Females. jTofal 

Whereof have died And there have died of 

Under two years old, ■ iB , 13 31 Apoplexy, 2 1 3 

Between 2 and . . c <5 7 xS Ailhma, 2 1 3 

,, ' "f Cancer, ^ 01*1 

S'— lQ: 4 * 5 Cnfualties, 5 j 6 

10-*- 20 2 2 4 Childbed, 0 & 2 

’ C, mneough, O22 

; 1 20 — — 3 ° 1 S \ 1Z Confumptkms, 23 15 *8 

3,0— 40 3 8 ■ u ConvuUiour, 4 2*6 

0 1 J Diabetes, 1 0 1 

;:•* 40— 50 * . ,4 6 Dreply, o ' 3 3 

50- 60 11 , '3 '14 1 pyientery,. 3 1 2 

. » , * beter, 1,2 1 1 23 

•, , 6 ?7~" 1 ° :i 3 r 3 26 Jaundice, 1 0 i 

r 70-^-r*-' 8b 7 14- ' 21 In la us, 7 6 13 

.Lunacy, o it 

80-—- 90 3 6 9 Mealies, 02- 

90——100 o r 1 Marti licat ion, 2 13 

444—------ Old Age, it 19 30 

Of all Ages, in zofSTj '79 I 77 1 156 Faffey, * o 1 

.v ( .... . r; .-.. , , Ojimlev, 1 o 1 

* ^ > f, ’y * 1 ' . 1 ■ *dL* Box, . 7' b j, 3 

, ' ., C O . ' I 1 

' ” ■ *•. ...... , Of all the above Dif-) ! 0 » 

orders, in 10 Years, f b0 ' 





2 

1 

3 

2 ^ 

1 

3 

0 

1* 

t 

5 

1 

6 

0 


2 

0 

'2 

2 

23 

15 

38 

4 

2 

6 

1 

0 

1 

0 

3 

3 

1 

1 

2 

1. a 

11 

23 

1 

0 

1 

7 

1 6 

13 

0 

1 1 

1 

0 

2 

2 

2 

r 

3 

11 

l 9 

30 

1 

0 

r 

, 1 

0 

1 

, 7 - 

6 

*3 

, ' 'Q 

1 

1 

So 

, 76 . , 

r 56 


In this Parifli there are 


f 184 Houles, eleven of which are uninhabited* 
L 728 Souls ot the following Ages; viz. 


Mai as. 

Females. 

Total 

3C 

2 5 

S 

32 

36 

68 

34 

38 

7 2 

■50' 

5 * 

xor 

: ' 44!'" 

.63 

107 

.61 

. '62 

123 


£(> Between 40 and 30 31 

6S 50-- 60 28 

72 * So- 7 o 20. 

So 7 ' 


Males. JFenwIea, jT0t.1l 
3 1 sS 60 


K ~—-4—.'.[jT otal of all Ages, (. 3 3 Q ( 3 So J 

; In I702 there we'onljt eleven./ch^n" baptized, fix of. whom arfoowjvbg i 44 
pthh, and have rdlded here aftnoft. ail l&e time* 


AMrtuSf 



Account of the Inhabitants of Rome, from 1762 to 1771* 
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XLlir.. Experiments on Animals and Vegetables, with re - 
JpeH to the Power of producing Heat. By John Hun¬ 
ter, IV R. S.. 


Reekie, June ingenious experiments and ob~- 

-®- fervations lately prefcntcd to this 
learned Society, upon a power which animals feem to 
poffefs of generating cold, induced me to look over 
my notes of certain experiments and obfervations 
made in the year 1766, which indicate an oppofite 
power in animals; whereby they are capable of re—■ 
lifting any external cold while alive, by generating 
within:themfelvcs a degree of heat lufFicient to coun¬ 
teract it. * Thefe - experiments were. not originally infti- 
tufed iii’view of *tbe difeovery, which in the event re- 
fuitecl ■ ftom them,-but for a mewf ^different pnrpofe; 
which wds no, other than t6-.fitisfy my fel t, whether an 
animal Could retain life after it was frozen; as had , been 
confidently afterted both of Mr and fnakes. I men¬ 
tion this, to : account for what might otherwife be attri¬ 
buted to negligence and inattention; namely, that little 
nicety wasufed in meafuring the precife degrees of the 
cold applied' in thefe experiments. Accuracy in this par-- 
. ticular was not aimed at, being of.no cpnfequcnce in the 
- ' " 4 ' ' 1 ' inquiry 
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inquiry more immediately before me. The cold pro¬ 
duced was firft by means of ice and fnow yvitK Jal am¬ 
moniac or fea-falt, and was about io° of $ a h re n Skit’s 
thermometer. Then ice, fo cooled, was mixed with fpi- 
rit of nitre; but what degree of cold was thus produced I 
did not examine. This cold mixture was made in a 
tub furrounded with woollen cloths, and covered with 
the fame, to prevent the edoits of the heat of the at- 
mofphere upon the mixture it!elf, and to preferve as 
much as pollible a cold atraofphere within the veffel. 
The animal juices, the blood for example, freeze at 25 0 ; 
lb that a piece of dead fielh could be frozen in inch an, 
atmofphere. 


EXPERIMENTS. 

I. The firft experiment was made on two carp. They 
were put into a glafs veffel with common river water, 
and the veffel put into the freezing mixture; the water 
did not freeze faft enough; and therefore, to make it 
freeze ibonety we put in as much cooled fnow as to make 
the whole thick. The fnow round the carp melted; we 
put in more frefh fnow, which melted alio; and this was 
repeated feveral times, till we grew tired, and at laft left 
them covered up in the yard, to freeze by the joint ope¬ 
ration of the furrounding mixture and the natural ; c,o!d 
of the atmofphere> They were frozen at laft, after hav¬ 
ing exhaufted the whole powers o-f life in the jiroduc- 
tion of heat. That this was really the calc, could not 
be known, till 1 had compleated that part of the expe-' 
. , Vol. LXV. G o 0 riment, 
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rimej.it, for which the whole was begun; viz. the thaw¬ 
ing of the animals. This was clone very gradually; but 
the .animals did not with flexibility recover life. While 
in tills cold, they Ihevcd figns of great uncafinefk by 
their violent motions. In fome of thefe experiments, 
where air was made the conductor of the cold and heat, 


that the heat might be more readily carried off' from 
the animal, a. leaden veffel was ufed. It was thrall for 
the fame reafon; and as it was neceffary, for the animal’s 
refpiration, that the mouth of the veffel fliould com mu- 
picate with the open air, it was made pretty deep, that 
the cold of the atmofpliere round the animal might not 
bp dijpiiplhed ifaft by the warmth of the open air, ’which 
^yopldhaye.fpoiled it as a conductor. 

. . ; II,.. The >fecond experiment was upon a dormoufe. 
The veffel was funk in the cold mixture almoft to its 

' 1 '* *■ -'d : ■ : i y" ^ ' 5 .;*'!; j ; ■ , , t ■ . ‘ .. 

8 $ge. .^h^atmpfphere round the animal Icon cooled; its 
if cataejfrom tliemohth '( afthoar-froft ga- 
t^r^lpnits yyhifkerSj' ahd'op all flic'ikfide'bf the vcffel; 

ends of the liah Became covered with the 
t!he" aiiimiil ffidwed figns 
; of grep.t mpepfuiefs: tBmetimes it wbuM cbil itfelf into a 
round form, to preierve its extremities, and confine its 
heat; but finding that ineffectual, it then endeavoured to- 
,3pgL,ak^, its escape its motions Became lefs violent by 


(#) ThU fhews* that colli, carried t5 a* great .degree, rather' routes the ami-, 
mal into aOdoa than depreffes it; hut it would appear, from many cireumftamces 
obfervations, that a pertain degree of cold produces inactivity both m the 
.living and feofative principle, which will- be, farther iUofbratcd hereafter* 

t&fc 
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the finking of the vital powers; and its feet were frozen; 
but we were not able to keep up the cold a fufiicieht lithe 1 
to freeze the whole animal, its hair being fuch a bad con¬ 
ductor of heat, that the confumption was not more, than 
the animal powers were capable of fupportingw. 

III. The. third experiment was made upon another 
dormoule. From the failure of the laft experiment, I 
took care that the hair fhould not a fecond time be ari 
obftruCtion to the fuccefs of our experiment. I there¬ 
fore firft wetted it all over, that the heat of the animal 
might be more inftantaneoully carried off ; and then it was 
put into the leaden veflel. The whole was put into the 
cold mixture as before. The animal foon gave figns of its 
feeling the cold, by repeated attempts to make its efcape. 
The breath, and the 'evaporating water from its body 
were foon frozen,' and appeared like a hbar-froft on the 
fides of the vefiel, and on its whifkers; but while '&e vf- 
gour of life lafted^it defied the approach of the cbldi 
However, from the hair ifieing 'wef, ahcl tbefeSy rendered 
a good he^b t^efwas 

fumption. of it than in the former hxpemiierit. 1 ? Tliis 
haftened on a diminution of the power of producing it. 
The, animal died, and foon became ftiff; upon thawing 
it, we found.it was, dead. b. ' ,A , 5nUh) ’* 

(b) Thefe -.e^pprunents wep p&de,,in^prefence of 'Dr. GEORGE forbycb 
and Dr. erwxn, readier of Chemifify at Glafgow; tli'e latter of Wlioiri carte 

in accidentally in the middle of our operations. 

• ' J l>: ■ • ;■>?>: It. hwim f»t hAnu > r„r. 



h.j.’OVJ'.Jl Us-i O-ii.'ai 
O; I■ . 




[ 450 ] 

iVl'Tlie Fourth experiment was upon a toad. It was 
into waterju.fi deep enough not to cover its mouth, 
and tire whole was put into the cold mixture, now be¬ 
tween ,i o° and 15'V It allowed the water to Freeze chile 
tp it, which as it were doled it in ; but the animal did 
not ,die, ancV therefore was not frozen: however, it 
hardly ever recovered the ufe ot its limbs. 

■ jh Vf ^hefift^i exjidinihht was■ with a fnail, which froze 
very foon, in a cold between i o° and t 'f ; but this expe¬ 
riment was made in the winter, when the living powers 
of thofe animals are very weak.: it might have refilled 
tjie cold more ftrongly in the fummer. 

,To.afcertain whether vegetables could be frozen, and 
afteirwardi retain, all their properties when thawed, or 
had the fame power of generating heat with animals, I 
made feveral experiments. Vegetable juices when 
Squeezed out of a grepi plant, fueh aS cabbage and Ipin- 
nage^ jjfroze in’ a 'hold : ahxktt : '^9 6 V s&d betweeA a 9 s and 
•30’ 0 tfigwqd agiiiiif'which'-'Ik aboitt the point at 

whichtjregnnhal uiices tihezeahclthkw.' ; " 

’j '’&jpimg -gSrowih^ bean, about three inches 

long/in tne ikilk, ahil'pitt if into the leaden-velfel with 
common waiter, and then immerfed the whole into the 
cqld ihixturef The Water yefy Toon froze all round it; 
'•however,, the bean itfeif took up a longer time in freez¬ 
ing thaii the fame quantity of water Would have done; 
yet' ifmdjr^ezlpy a$jd ^as ; afterwards thawed, and planted 
hi ; th-e'ground^ bitt it feoh Withered. ' 'The fame expe- 

' ' 3 rimcsit 
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riraenf was made upon the bulbous roots of tulips, and 
with the fame fuccefs. 

II. A young Scotch fir,, which had two compleat 
fhoots and a third growing, and which confequentiy Was 
in its third year, was put into the cold mixture which 
was between 15° and 17°. The laft fhoot froze with 
great difficulty, which appeared to be owing in feme 
meafure to the repul fion between the plant and the wa¬ 
ter. When thawed, the young fhpot was found flaccid.. 
It was planted; the lirft and fecond flioot we. found re¬ 
tained life, while the third, or growing ihoot, withered,. 

III. A young Ihoot. of growing oats with three leaves,, 
had one of the leaves put into the cold mixture at 2,2'°,, 
and it foon was frozen., The roots were next put in, hut 
did not freezeand when, put into the ground, the whole 
'grew, excepting; the leaf which had been frozen.' ’ Tile- 
lame experiment was made upon the leaves and roots of 
a young bean, and attended with the fame fuccefsi. 

IY. A leaf taken from a growing, bean was put into- 
the cold mixture,.;and frozen, and afterwards thawed;,, 
which ferved as a fiandard. Another frelh leaf was 
taken, and bent in the middle upon itfclf;. a fmall flial- 
low leaden veiled was put upon the top of the cold mix¬ 
ture, and the two leaves put upon its bottom gbiit one- 
half of each leaf was not -allowed tp tqucjd thp vhffel By 
the hc-nd; the cold mixture wias betweem 17. 0 and 1 
and the atmpfphere ht The furfaees of,'the two. 
leaves, which, were with,. tjye,,iead‘ were loom 

'frozen*. 
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frozen in. both; but thole furl aces which role at right 
angles, and were therefore only in contact with the cold 
atmofohere,. did.notfreeze in equal times; the one that 
had gone throughfois^Zooefs before, froze much fooner 
than the iiThe above experiment was re¬ 
peated when;the cold mixture was at 25°, 24°, and the 
atmofphcre nearly the fame, and with the fame fuccefs; 
■only vt\^\W l W s ‘MPT$ longer in freezing, eipecially the 
freflile^f,,. • , • 

v- : ,Y. ;Tbe vegetable juices above mentioned being fro¬ 
zen in the leaden velfef the cold mixture at 28°, and the 
atmolphere the fame, a growing fir-lhoot was laid upon 
foeforfaeq,, ahp n beamleaf;. and upon remaining there 
ftm^ ; ;PWtes s jthey \yere found to haye thawed the fur- 
f^ae phMhicfi they:bain. This I thought might arife from 
foe.greateryyarnrth of thefe fobtiances atthe time of ap- 
plfcatjon;- foit by npying the fr-fooot to another part, 

hmWsuA f W#ly. weighed; it 
foeftpnfonfo th^P^hl^ffoQfph^apd lVozen. In this 
$?afo i <afo>wctj to 

foaw f : ; : ^pral^eratfon fo.foe/Weight^as induced. 

;• .-If appears :: from ; fo<y abqye;^xpejini^nts,.,foat.an am~ 
inal mulf,,be;depriye<f ofljfe.ib^fqre it pan be frozen, 
^eenndlyj.that there is,an fixertipn* or,an expence of ani- 
■ ®ftai#hWefSi ,hl49fo&fhjs-,: in ^rppprtfon fo foe neceffity; 

mai\Me?haa#e<i in this 
mj> hi J i§; ia. proportion to 

; c> vzru ■ . the 
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the perfection of the animal, the natural heat proper 
to each fpecies, and to each age. it may alfo perhaps 
depend, in fome degree, on other circnmftahces not hi¬ 
therto obferved: for from experiment u. and lift upon 
dormice, I found that in thefe animals, which are of a 
conftitution to retain nearly the lame heat in all tempe¬ 
ratures of the aif, it required the greateft cold 1 .could 
produce to overcome this power; while in experiment 
iv. and v. tills power ill the toad and fnail, whofe 11a- 
tural heat is not always the fame, but is altered very 
materially according, to the external heat or cold, was 
exhaufted in a degree of cold not exceeding io or. 15 : 
and the fnail being the moft imperfed of the two, its 
powers of generating; heat were by much the weakefti. 
That the imperfect animals will allow of a confide! able 
variation in their temperature of heat and'cold, is proved: 
by the following experiments.. The thermometer be¬ 
ing at 45 0 ,, having introduced the hall by the month into- 
the ftomach of a frog,.which had been expofed to the lame- 
cold, it I theh'putthe frog into an atmo-- 

fphere made warm by heated water, and allow ed it to 
ftay there twenty minutes; when, upon introducing the 
thermometer into the ftomach,, it railed the quicldilver 
to 64°. But to what degree the more imperfect ani¬ 
mals are capable of being rendered hotter and colder, 
at one time theti another^ I, have net been able, to deter ¬ 
mine* The torpidity -of tliefo animals in our winter is 

probably owing‘-t# the '■■great' change -.wrought in. them 

temperature 
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by the external heat and cold. The cold in their bodies' 
j‘s carried to inch a degree, as in great. meafure to put a 
ttop, while it lalts, to the vital functions. In warmer 
climates no 1 lich eiibbt is produced. In this refpect they 
rcfemblc vegetables. 

Prom the foregoing experiments it appears; firft, that 
plants when in a Hate of actual vegetation, or even in 
fuch a Hate as to be capable of vegetating under certain 
circumtlances, mull be deprived of their principle of ve¬ 
getation before they can be frozen. Secondly, Vegeta¬ 
bles have a power within themlclvcs of producing or ge¬ 
nerating heat; but not always in proportion to the dimi¬ 
nution of heat by application of cold, lb as to retain at all 
times an uniform degree of heat*, for the internal tempe¬ 
rature of vegetables is fufceptible of variations to a much 
greater extent indeed than that of the more .imperfect ani¬ 
mals; but Hill within certain limits. Beyond tliefe limits 
the' principle of vegetable, as of animal life, refills any fur¬ 
ther change. Thirdly,the heat of vegetables varies, ac¬ 

cording to the temperature of the medium in which, they 
are, which we difbover by varying that temperature, 
and ohferving the heat of the vegetable. Fourthly, the 
expence of the vegetating powers in this cafe is propor¬ 
tioned to the neceffity, and the whole vegetable powers 
may be exhaufted in this way. Fifthly, this power is 

moft probably in proportion to theperfedlionof the plant, 
the natural heat proper to each fpecies, and the age of each 
Individual, it may -alfo perhaps depend,in fome degree, 
on other circumitances not hitherto obferved; for in ex¬ 
periment 
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periment n. the old {hoot did not lofe its powers, while 
that which was young or growing did 5 and in expert 
■ment hi. and iv. wc found, that the young growing 
{hoot of the fir was with great difficulty frozen at i o°, 
while a bean-leaf was ealily frozen at a 2 5 and in ex¬ 
periment v. the young ffioot 01 the fii thawed the ice at 
aB°, much falter than the leaf of the bean. Sixthly, 
it is probably, by means of this principle, that, vegeta¬ 
bles are adapted to different climates. Seventhly, that 
fufpenfion of the functions of vegetable life, which takes 
place during the winter feafon, is. probably owing to their 
being fufceptible of fuch a great variation of internal 
temperature. Eighthly, the ioocs of vegetables ait 
capable of refilling cold more than the item or leaf; 
therefore, though the Item be killed by cold, the root 
may be preferved, as daily experience evinces* The 
texture of vegetables alters very much by the lofs of life, 
-especially thofe which are watry and young; from being 
brittle and crifp they become tough and flexible. I he 
leaf of a bean when in full health is thick and maffy, re¬ 
pels water as if greafy, and will often break before it is 
confiderably bent; but if it is killed ilowly by c old, it will 
lofe all tbefe properties, becoming then pliable and flac¬ 
cid; deprived of its power of repelling water, it is eafily 
made wet, and appears like boiled greens. If killed 
quickly, by being frozen immediately, it will remain, 
in the fame ftate as when alive; but upon thawing, will 
immediately loofe all its former texture* I nis is lo 
' You LXV. P p P remarkable, 
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remarkable, that it would induce one to believe, that it 
loft confiderably of its lubftance; but from experiment 
vi. it is evident that it does not. The fame thing hap¬ 
pens to a plant when killed by ele&ricity ( 0 , If a grow¬ 
ing juicy plant receives a ilroke of electricity fulliciont to 
kill it, its leaves drooj), and the whole becomes flexible. 

So, far. animal and vegetable life appear to be the 
ftunq;.,yet an ;animal and a vegetable differ in one 
ycr.y .material circumftan.ee, which it may be proper 
tf> take, particular notice of in this place, as it thews 
if felt' with,remarkable evidence in theie experiments. 
An animal, is equally old in all its parts, excepting 
where new parts are formed in confequence of dileafes; 
and we fond, that theie new or voting parts in animals, 
like the young fhoots of vegetables, are not able to flip- 
port fife equally with the old; but every plant has in it 
a of ages, , t According to its years, it has parts of all 
the fncce.ftive ages from its iirft formation; each part 
having powers equal to its age, and each part, in this re- 
fpefo, being fimilar to animals of fo many different ages. 
Youth in all cafes is a, ft ate of imperfeClion; for we find 
that few animals that,come into the world in winter live, 
unlefs they are particularly taken care of; and we may ob- 
ferve the fame of vegetables. 1 found that a young plant 

A ‘ V v n; 1 , t ' - 

• ..d^jTokUl a whole plant by ele&ricity, .it is neceflary to apply die con¬ 
ductor, or give afoock to every projefong parly for any part that is out of 
the fine ‘' " ‘ 


was 
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was more eafil y killed than an old one; as alfo the yotmgei.1 
part of tlie fame plant 

This power of generating heat feems to be peculiar to 
animals and vegetables while alive. It is in both a power 
only of oppofition and refilkince; for it is not found to 
to exert itfelf fpontaneoufly and unprovoked; but mull 
always be excited by the energy of feme external frigo- 
rific agent. In animals it docs not depend on the motion 
of the blood, as feme have fuppofed, becaufe it belongs to 
animals who have no circulation; befides, the nofe of a 
dog, which is nearly always of the fame heat in all tem¬ 
peratures of the air, is well fupplied with blood: nor can 
it be faid to depend upon the nervous fyftem, for it is 
found in animals that have neither brain or nerves. It 
is then molt probable, that it depends on fome other 
principle peculiar to both, and which is onedf the proper¬ 
ties of life; which can, and does, adt independently 'of cir¬ 
culation, fenfation, and volition; viz. that powerWhich 
preferves and regulates the internal machine, and which 
appears to be common to animals and vegetables. This 
principle is in the moft perfect ftate when the body is in 
health, and in many deviations from that irate, we fin'd 
that its action is cxtremcl y uncertain and irregular; ibnle- 
tinles rHing higher than the fhmdard, arkl at other 1 times' 
falling much below it. Pittances of this we have indiffer¬ 
ent difeafes, and even in the fame difeafe, in very fhort 
intervals of time. A very remarkable one felLunder my 
own. obfervation, in a gentleman who was taken with an 

P p p a apo- 
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apoplectic fit; while he lay mfenfiBle in bed, and covered 
with blankets, I found that his whole body would, in 
an inftant, become extremely cold in every part; con¬ 
tinue fo for fome time; and, in as fhort a time, he would 
become extremely hot. While this was going on for fe~ 
veral hours alternately, there was no feniible alteration 
in his pulfe. 


XLIV. On 
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XLIV. A Comparljon of the Heat of London ^/ Edin¬ 
burgh. By John Roebuck, M. 23 . F. R. S. in a, Letter 
to William Heberden, M. D. F.R.S. 


SIR, 

Redde, June 29, y DELIVERED to you Ibrne time ago, 
A a regifter of the thermometer at Hawk- 
hill for ten. years; but as thele oblcrvations were made 
at eight o’clock in the morning and four in the after¬ 
noon, and yours at eight o’clock in the morning and two 
in the afternoon, the correfponding years of the morn¬ 
ing’s obfervations only admit of a comparifon. It ap¬ 
pears by your regifter, that the mean heat at London for 
nine years, from the end of 1763 to the end of 177 2, at 

Q 

eight o’clock in the morning, was 47.4; and the mean heat 
at Hawkhill, during the lame period of time, was 46°. The 

o 

difference of which is only 1.4. A difference much lefs 
than might be expected from the difference of latitude, 
and not fufficient to account why nonpareils, golden ren¬ 
nets, peaches, nectarines, and many kinds of grapes, ge¬ 
nerally come to maturity near London, and fcarce ever 
near Edinburgh, without the aid of artificial heat- Be¬ 
fore I proceeded further to perplex myfelf with this dif- 
- 2 ' fiddly,. 
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flcu.lt y ? I procured from Hawkhill and from ymirfelf the 
regiitcr of the thermometer for three yearn, at. the fame 
periods of time; copies of which 1 here indole you. 
And by thefe it appears, that the mean heat of London 
of tilde three years exceeded that of Edinburgh by: 

o 

4.5. And the mean heat of the three hotted- months in 
London exceeded the mean of the fame three at Lain- 

o ^ 

burgh.by 5.8. And the mean heat of thole three lurmicr 
months, at two o'clock in the afternoon, in Loiiu;, ex¬ 
ceeded the mean heat of the tame months, at the nc 

o 

hour, in Edinburgh by 7.3; which iufficientlv aw 0 ts 
why fome fruit may come to maturity in one coo: . a i 
riot in the other : and alfo why corn and graft, *, i : 
getate with a more temperate heat, but require: a A;o;or 
continuance of it, may arrive at maturity in both cm:: r v;, 
The reafori why the mean heat of London exceeds • : f 

Edinburgh may arife principally from the dilieren: ■, if 
latitude. But the reafon why the excels is greater in w o- 
portiqn in the three hotteft months of the year, at: live 
hotteft time 6f the day, than in the winter months, arii'es 
from Edinburgh’s being fituated nearef to 1'.. fra than 
London. We might fpeak with more prec; ico on this 
fribjcct, if wc had a regifter of the therm orm \ rt Mof- 
cpw,, which ft nearly of the fame latitude as Edinburgh; 
though it is well known, that the heat of h,t imer is 
much more intenfe, and the cold of winter much more 
fevere, at Mofcow than at Edinburgh. The mean heat 
' foffpringsne^-.Edinburgh feems to be 47^; and at Lon¬ 
don 
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don 51°. It is probable, that the mean heat of good 
fprings in any country is very nearly the mean heat of 
the country («). A faithful account of the heat of fprings 
in different latitudes, and of water taken from the fame 
depth of the ica in dilicrcnt latitudes is yet wanted. 

I am, Sec. 

(a) We /hall have an cafy method of finding the mean heat of any place, 
if it: be alwr./s nearly equal to that of its fprings. This matter might be after- 
tamed by a > roper number of obfervations; and it is therefore very defircable, 
to have an account taken of the heat of the Iprings, wherever a regifteris kept 
of the heat of the air. w. heberden. i , 
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XLV. Experiments in an heated Room. By Matthew 
Dobfon, M. D. In a Letter to John Fothergill, M. D. 
F. R. S. 


dear sir, Liverpool, April 25, 1775. 

Rcdde, June 22, T PERUSED with particular pleafure, your 
JL fhort account of the curious experiment 
made by Mr. banks and Dr. solander. The fame, 
and fome additional experiments, have been made here; 
the refult of which I fhould fooner have tranfmitted to 
you, had I not been prevented by the conftant engage¬ 
ments of my profeffion. 

EXPERIMENTS. 

I. The fvveating-room of our Public Hofpital at Liver¬ 
pool, which is nearly a cube of nine feet, lighted from 
the top, was heated till the cpiickfilver Rood at 224 0 oh 
Fahrenheit’s fcale, nor would the tube of the thermome¬ 
ter indeed admit the heat to be raifed higher. The ther¬ 
mometer was fufpended by a firing fixed to the wooden 
frame of the fky-light, and hung down about the cen¬ 
tre of the room. Myfelf and feveral others were at this 
time mclofed in the ftove, without experiencing any op- 
preffive or painful fenfation of heat, proportioned to 
the degree pointed out by the thermometer. Every me¬ 
tallic about us foon became very hot. 

Vo L. LXV. Q q q 


II. My 
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II. My friend Mr. park, ail ingenious furgcon of this, 
place, went into the flovc heated to 202°. After ten mi¬ 
nutes, I found the pulfe quickened to :i 20°. And to de¬ 
termine tire irtcreafe of the animal, heat, another ther¬ 
mometer was- handed to him, in. which the quick diver 
already lfood at 98°; but it rofe only to 99-t, whether 
the bulb, of the thermometer was inclofed in the palms 
6f the hands, or received into the mouth («), The natu¬ 
ral ftate of this, gentleman’s pulfe is about 65. 

III. Another, gentleman went through the fame ex¬ 
periment in the lame circumltances, and with the fame 
effects. 

•' IV. One of the porters to the Hofpxtal, a healthy* 
young man, and the pnlfe 75, was inclofed in the ftovc 
■when the quickftlyer flood at aio°; and he remained 
there, with little inconvenience, for twenty minutes. 
The pulfe, now 164, and the animal heat, determined 
by another thermometer as in. the former experiments, 
wakipb-f " 1 

; Y. A young gentleman of a delicate and irritable ha- 
hkywhofA natural pulfe is about 80, remained in the 
ftode/ten mintites yrhen heated to a 24°.. The pulfe rofe 
Id 145, and.the apimal heat to 1 o a 0 ,, This gentleman* 
who- had been frequently in the flove during the courfe 
df the day,. found himfelf feeble,, and difpofed to break 
ll^ihitrfWeafs 'for 2 4. hours, after the experiment* 

J " 'd^fi^ciheEe-r, wfuch was fulpcnded by the firing about, 

middle of the room, was of .metal; this was. tlie.oniy oae I could theapro- 
: ^kh.the,.cleg?eesjfaoip, f higl| a^ to'-give «yry fcope to the experiment. 
The fade of the other thermora^ter, which w^s employed for afeertainipg the. 
j» the anitnal heat. Was of ivory* 

: ■ ’ Y,.Two, 
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VI, Two fraall tin veffels, containing each the white 
of an egg, were put into the ftove heated to 224°. One 
•of them was placed on a wooden, feat near the wall, and 
the other i ulpended by a tiring about the middle of the 
ftove. After ten minutes, they began to coagulate; but 
the coagulation was fenfibly quicker and firmer in that 
which was fufpended, than in that v/hich was placed on 
•the wooden feat. The progrefs of the coagulation was 
as follows: it was firft formed on the fides, and gradually 
extended itfelf; the whole of the bottom was next co¬ 
agulated ; and laft of all the middle part of the top, 

VII. Part of the flieli of an egg was peeled away, leav¬ 
ing only the film which, furrounds the white; 'and part 
of the white being drawn out, the film funk fo as to form 
a little cup. This cup was filled with fome of the albu¬ 
men oviy which was confequently detached as, much as 
poffible from every thing but the contadt of the air and 
of the film which formed the cup. The lower part of 
the egg flood upon fome light tow in a common galli¬ 
pot, and was placed on the wooden feat in the ftove. The 
quickfilver in the thermometer ftiil continued at 224k 
After remaining in the ftove for an hour, the lower part 
of the egg which was covered with the flieli, was firmly 
coagulated; hut that which was in the little cup was fluid 
and tranfparent. At the end of another flohr it was ftiil, 
fluid, except op the edges whe$£ it yas .thhiiiieft; an^ 
here it was ftiil franfparent; a jfufficieift prpof that it was 
dried,, ; ;’ft ; ’ft ft ft.-, ft„ .-.ft 

.... , ... ,, Q..q,.q : -■% ..... ' ' tA-'{ttlCC6 
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VIII. A piece of bees wax, placed in tlie fame fitua> 
tion with the albumen ovi of the preceding experiment, 
and expofed to the fame degree of heat in the ftovc, be¬ 
gan to melt in five minutes: another piece iiifpended by 
a ftring, and a third piece put into the tin velfe! and ful- 
pended, began likewife to liquify in live minutes. 

■OBSERVATIONS.. 

That heated air fliould have fuch a fpeedy and power¬ 
ful efferit in quickening the pulfe, while the animal heat 
is little altered from its natural, ftandard; that the human 
body flioukl fo eafily hear to be furrounded with air 
heated to 2,24°; that the albumen ovi , which begins to 
coagulate in water at 15 o°, flioukl remain fluid in 2 24 c ; 
arid that the fame albumen ovi , ftill placed in air heated to 
2 24 0 , flioukl coagulate if in contact either with tin or its 
own fhell, are fa6ts as Angular as they arc difficult of ex¬ 
planation, From the different effects of heated air on 
the pulfe and the heat of the body, do we not difeover 
the fallacy of that theory of animal heat which has been 
by koEkftAAVE and other celebrated phyfiolo- 
gifts?* They fuppdfe that animal heat is produced by the 
attrition of the globules of the circulating fluids againlfc 
the tides of the containing veffels; but in feveral of the 
precec)mg experiments, the circulation was amazingly 
quicken|d witli little incfcafe of the animal heat. But 

wKeiiceji|'ltf;fef tlie htrihan body'can briar without im¬ 
mediate irijufyj to feeTtifforihded%itfiaif heated to 2 24° t 
And whence is it, that the aJbumenovidoQ§ not coagulate 
■ in 
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in this degree of heat ? Is it that fire as it paffes into 
ibrae bodies becomes latent, agreeable to a doCtrine which 
has for fome time been taught at Edinburgh by ProfeiTor 
black ? Or does fire become fixed and qukfcent , accord- 
i 1 ig to a fimilar fyffem adopted by Dr. franklin ( b ) ? Air 
we know exifts either in a fixed or elaftic fiate; and fire 
may in like manner exift in bodies, either in a latent, 
fixed, and qukfcent; or in a fenfible, fluid, and aCtive 
Itatei Agreeable to this idea, the bees wax receives 
the fire in an aCtive fiate, and diffolves ; while the hu¬ 
man body and the albumen ovi , receiving* the fire in a 
latent fiate, are little altered in their temperature. Let 
each of thefe, however, be put in contact with a different 
body, tin for infiance; and though the heat of the air 
continues the fame, yet the fire no longer enters in a la¬ 
tent fiate, but with all its fenfible and active powers; for 
the albumen ovi lufpended in a tin veffel foon coagulates’;- 
and the human body, covered with the fame metal,.would 
quickly experience an intolerable and deftruCtive degree 
of heat. Or are the above phaenomena. more fatisfac- 

torily explained, by confidering different bodies as pof- 
fefling different conducting powers; fome being firongj 
others weak conductors of fire? All thofe bodies- 
then which are weak conductors of fire from air, may¬ 
be placed in air, without receiving the heat of this me¬ 
dium. Hence; the albumen cm/ remains. fluid in air heated 
to 224 0 . Hencedikewife the frog, the lizard, the came- 
lion, &c.'retain their natural temperature, and-feel cold. 

' i t i 

[bj Exptr,.andObferv. p* 346. and 412,.. . - , ,, 

" ' to- 
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to the touch, though perpetually furrouml *.l with air 
hotter than their own bodies. lienee alii), the human 
body keeps nearly its own. temperature, in a llove heated 
to 25,4°: or may even pails without injury into air heated 
to a much greater degree, according to the observations 
of du HAMEL and tillett, published in the Memoirs 
of the Academy of Sciences to. On the other hand, 
all thole bodies which are powerful conductors of fire 
from air,.are influenced in proportion when furrounded 
vyith this medium. The bees wax melted from the mere 
contact of the air in experiment via; and in experi¬ 
ment vx, the albumen ovi was coagulated on the inter¬ 
vention of another body, which is a ftrong conductor of 
fire from air. But whether this method of reafoning 
on the natural caufie of thele effects be juft or not, the 
final caufe is obvious, and is to be fdelved into the wife 
and benevolent appointment of the Almighty. Man is 
•happily fo framed, as to poffefs a power of keeping nearly 
•the fame tenor of heat, in all the variations of the tem¬ 
perature of the air in fummer and in winter, in hot and 
cold climates.; and confequently changes his fituation on 
■ the furfa.ee of the globe, with much lefs inconvenience 
or injury, than he could otherwife have done. The 
fame power likewife happily adapts different animals to 
their refpetftive deftinations. The lizard and the came- 
iion remain cool under the Equator, while the whale and 
porpeife retain a degree of heat above that of the human 
ihody, though furrounded with the waters of the coldeft 

(■c) Memokcs pour ij6x. 

. ' " ' 4 
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Northern feas, and amidft mountains of ice in the neigh¬ 
bourhood of the Pole. 

Should you think thefe experiments and obfervations 
on heated air of fufficient importance to be communi¬ 
cated to the Royal Society, they are at your difpofal. 

I have the pleafure to find, that Dr. priestley is pro- 
fecuting his very ingenious inquiries on air. In a letter 
I lately received from him, he informs me, that he has 
difcovered a fpecies of air, which will preferye, animal 
life fix times longer than atmofpheric air. 

I remain, with great efteem, 8tc». 


NLVI. 
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XLVI. Calculations in Spherical Trigonometry abridged 
By Iirael Lyons, In a Letter to Sir John Pringle, 
Bart. P. R. S. 


TO SIR JOHN PRINGLE, BART. P. 1\. S. 


S IR, 

Ecddc, July 6, (HlNCE aftronomical obfervations have 
7 7 5 * 

kJ been made with much greater precision 
than formerly, it became requifite that the calculations 
correfponding to them fhould likewife be made to much 
greater degrees of exadlnefs. The ancient aftronomers 
defifed only to make their obfervations and computations 
agree within a part of a degree; fucceeding ones were fa- 
tisfied when they correfponded within a minute; but no 
MS eladtriefs than feconds will content the moderns, 
l^he ifule§ in fpliferical trigonometry being reduced to 
operations by logarithms, it is neceflary to life filch a 
number of figures in the tables as will produce the re- 
4hited precifion; this is very different in the various parts 
-of the quadrant, infomuch that if the arc is only one de- 
jg$&i fbuf pluce’s of decimals ill the logarithm of a fine 
are fufficieht 5 to deter mihe ! tHe arc to which it belongs 
within a fecond: whereas if the arc is 89°, there is a 

neceffity 
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lieceility of tiling eight figures for the fame purpb fc': 
thus, the logarithm fine of 89° o' o" is 9*9999338, the 
fame feven figures as for the logarithm line of 89° o' 1". 
From this confideration it follows, that the analogies 
commonly laid down and ufed for the fclutions of fpheri- 
cal triangles are not in all cafes equally convenient, and 
I might fay, equally accurate; and that it would be more 
eafy and exabt in calculations to find what was required, 
by means of fines of arcs, which, being fmall, require 
the ufe of only a few places of figures. Now the cafes 
which often occur in aftronomy, where ipherical trigo¬ 
nometry can only be of ufe, are generally of fuch a na¬ 
ture that we know nearly, or at leaft within a few de¬ 
grees, what the required fide or angle is, there is nothing 
therefore wanted but to find how much this quantity, or 
firfi: approximation, differs from the true value of the 
fide or angle. Thus in calculating the right afeenfion of 
any point of the ecliptic, whofe longitude and declina¬ 
tion are known, inftead of finding the right afeenfion im¬ 
mediately, it will be more convenient to feek for the dif¬ 
ference between the longitude and right afeenfion, which 
as it never exceeds n~°, four or five places of figures will 
always be fufficient to determine ifiydthin a fecond. And 
in other fimilar cafes, rules might be made agreeable to 
the exigency of each particular cafe, which would be bet 1 -, 
ter than the application of the general method of fofu- 
tion. Some examples of which lliall be fliewn in the 
Vol. LXY. R r r following 
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following paper: the tlefign of which is to point out a 
method of folving* leveral of the moil nfeful queftions 
in fpherical trigonometry in a manner fomewhat fimilar 
to that ufed in approximating to the roots of algebraic 
equations. This method is founded on the following 

1 

L E M M A. 

If the radius is fuppofed equal to 
unity, the line of the fum of two arcs, a 
and ( 3 X is equal to fin. ol + cof. a x Gn.fi- 
fin.ee x verf. Gn.fi. And its cofinc= coi'.cc - 
fin. a x fin. fi-coL & x verf. fin. fi. 

DEMONSTR A T I O N* , 

Let the arc & be ra,. and the arc fi be ab, their fines 
A#, bd, refpedtively; then b b being drawn perpendieu- 
lar to the radius or will he the fine of a + fi.. Draw Dp 
and hn parallel to cr. Then, by fimilar triangles, 
ca : ca : : bd : Bp, and ca : a a :: ad : tip. Therefore,, 

„ , / „ . . i c« x no Aijxad — — rz 

B f n),~ a a ; that is, fine# + fi. 

=fin. a + cof. a x. fin. $~fin. » xverf. fin* fi.- ■ 

In the fame, manner, drawing Dq parallel to a a we 

may-prove cd(=ca-bq-aqj~ ca—~——^-, orcof. 

<& + $~co£. #—fin, a x. fin., cof. a x verb 

,'t\ JUif v"; ' - ■■■'C • ' ■ **' ■ *' - ' 

la 




[ 473 ] 

Ill-what follows, for brevity fake, the arc is expreffed' 
by a Greek letter; its fine by the capital' character; and 
the cofine by the fmall italic character of the fame letter. 
In this notation, the two theorems will ftand thus,' 

fin. tf+/ 3 =A+^B-Axvf. ft and cof, st+( 3 =a- AX-axvt.ft 


COROLLARY I. 


Since the tangent is equal to the fine divided by the 
cofine, we fliall have . : 

Tang, g +l 3 = ■ —— —- a g= 7+7+ * vf./? nearly. 


COROLLARY II. • < 

If we change the fign of ft we fliall have fin. ct-ft 
= a- as- a x vf. ft Cof. & ~ (3 = AB~a x vf.jS. And' 

tang. «-£ = x vf. ft 

By the help of thefc theorems, knowing nearly what' 
any quantity in a fpherical triangle is, we may find its 
correction, thus: if we have to find the.cofine of'aharc^ 
which arc we know is nearly equal to u whofe cofine is a. 
Suppofe the arc to be a ~ ft arid its cofine a + c. Then a+c=. 

cof. AB-^kvf. /$,’• i'herefdre,' B=-~ + -Jxverf. ft 

Rrr,2 ' The 
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The firft term ~ will always give a near approximation 

to the value of lin. ft and (3 being found the correction, 

—x vf. ft or cot. a x vf. ft may be found and added to it. 

Among the tables requifite to be ufed with the Nautical 
Almanac, is table iv. for parallax, p. 19. which Thews 
the value at light of fuch quantities as vf. {3 x cot. «, the 
afc jg being found in the firft column qf the table, and 
a at the top. This table I have calculated only to arcs 
under 63'; but it would be found ufeful to have a table ; 
ready computed for all arcs under sft. 


P S 
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P- R O B. L E M I. 


If the two legs, ab and bc, of thefph eric al tri¬ 
angle abc right-angled at b, are given , to 
find the hypotenufe ac, the leg bc, being & 
fmall in comparifon of ac. 



'Let ab =a, b c -f, and fuppofe ac + £, a being a near 
approximation to. ac, and £ the fmall. arc to be added to . 
ab to make it equal to ac ; then cof. AC=cof. ab x cof. bc 
that is, according to our notation, a - az - a x yf. tp=ab .,, 

Whence z -- —~ -~4 x xf. £=cot. & x-vf. 6 -cot.a.x vf. £. 

A A 4 ^ 


EXAMPLE. 

Let ab he75° o' and bc 2.0 0 o', and the computation, 
will be as follows:. 

Cotangent ab. 9.4280 

Verfed .fine bc 8.7804 

£ nearly 55' 33" fine 8.2084 

Correction -7 from tab. iv. Nautical Almanac. 

Therefore £= 55 26 and AC=75° 55' 26". 

By this problem, the diftance of the Sun may be found 
from a planet whofe. latitude and difference of longitude, 
are known.. 


PRO 
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P & O B L E M It. 

'•Having the hipotenufe i ac and one. of the angles a, to Jlni■ 
:the bafe ar. 

Let ac= p, bac=«, and fuppole ae-/ 3 —£, then. cof. a= 

b IJ !5 B X Vi. ? 7. 1) X Vi'. ? 

cat., ac xtang, ab, or tf=--x = !-—•+— 

Whence z ~ B b X 1 — a -f — x vf. K—l n. 2 p x vf. « + tn ng. £ x vf. ft 
b ~ , 

E X A M P L E. 

Let a= 23 ° 28 ' 15 ", and ac=io° o ' oh 

Sine 2 ac 20° o ? 9.5340 

Yerfed fine a 8.9177 

, 8.4517 

Log, 2. 0.3010 

£ nearly ■ 48' 39" fine 8.1507 
Correction -f 6 

4.8 45 ; <atid bc=s i& 9 ' a: i t ; 1 $*, - ' /" 

By "this' problem, the right afcenfioii of any point of 
the ecliptic, whole obliquity and longitude are known, 
maybhfdund, ,,v ‘‘ _ 


0 a ,f i 


PRO* 



£ 477 ] 


PROBLEM III r . 

./C - 

Slippering the fame things known as in- the /") 

Laji , to find the perpendicular bc, when J 

the hypotenufe is nearly a quadrant. fif——-—fir 

Let a=«, ac=/ 3 , as before, and fuppofe bc=#-£; then; 
Hu. eg = fin. ac x fin. a, or a— az—Ax vf. £= ab, whence. 

z-.=; — --- - x vf. £=tang. ct x co. ver. fin. 8-t.otx vf, £. 

« ~ o 1 « 


E X A M P L E.. 

Let A— 2 3 ° 2,8' 15 ;/ , and acx. 8 o° oh. 

Tang, a 9.6377 

Yerf; fin. co.. ac, io° 8.1816 

£ nearly 22° 41 fine: 7.8193. 

Correction — 1 _ , 

£ 2 a 40 and bc= 2 3° s / 35 / h 

This problem will be of ufe to find the declination of 
the ecliptic, and the latitude of a planet near the limits. • 
Tliefe three in (lances will foffice for an application of 
this method to right-angled fpherical triangles.; 
now give two problems of oblique triangles-.. 


7 


F H 0 
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P R O R L E M JV. 


■'Suppofe abc to he a Jpherical triangle , in 
which are given the two Jit lex ab, r>c, 
with the included angle e, to find the 
thirdfide ac. 



solution . 1 . 

'Let abc = / 3 , bc = a, ab = <T. Put ac = /3 + £■> (3 being 
'.an approximate value of ac, when the two legs are 
nearly quadrants. Now the cojfmc of ac being equal to 
Itda+ da (a} wefhall have£-B2-£xvf.£=£DA + da: and 

z=~—— --x vf. But i — da— da~\ r £. $—tx, which 

put=w.Then z x vf. f = cot. @ x vf. 

cof. <Jx cof. a x tang. ~( 3 -cot. (3 x vf, £. Therefore £ is the 
difference of two arcs whofe fines are cot. [3 x vf. cS 1 -#, and 
cof. <5xcof. axtang. ~/ 3 , the difference of thele two arcs 
being diminifhed by the correction cot. (3 x vf. £, 

fV v v 1 ; ■ '■ * ■ > " 1 1 ■ ; ' * 1 ' • ' ^. 

(a) It is a well known theor.thatfin. ba x fin. bc ;.r % =v f. ac*— vf. ab— ac: vf. b ; 
that is, fin. ba x fin. bc : r* =: cof. Aif— "bc —cof. ac i r —cof. b. Or, 
.in the author’s notation, putting ri= I, DA: i = cof. £—»—cof. ac : t— b. 
Therefore DA' —b DA=cof. & —«—cof. ac. Or, cof, AcrriDA — da —•coi’.LI*. 
For cof. e—a fubftitute its. value as, expreffecl in the fccond corollary of the 
ktfiri^fgfidtferearifes the author's equation, cof, ACzzbx>A+da.' 

fiasdwni v a -rrA.: ■ v Bosstxv. 

•,uor.o*diA,bd: ' s ’ r td-'Z ■ - : v ■■ ' ■ • 

■ . EXAMPLE, 



[ 479 ] 


EXAMPLE. 

Suppofe B=5i° ia / 5" 
ab =87 57 51 
110 = 87 20 34 

Cotangent b 9.9053 Tang. | B i$" 56' 9.6804 

Veif. fine ae—bg o° 37' 17” 5.7693 Cofine ab 8.5506 

Cofinc bc 8.6661 

ift arc o' 10" fine 5,6746 . 2cl arc 2' 43" fine 6.8971 

The difference of thefe two arcs, ^ - 33 n 

Subtraded from the value of the angle b, 5112 5 

Leaves ac, 51 932. 

The corredion cot. (3 x vf. £ in this example is o. 

This folution is very convenient to find the diftance of 
two Zodiacal Stars, having their latitudes and difference 
of longitude. 


SOLUTION II. 

Let r be an arcwhofe cofine t-b x cof. $-ot=bda+bDA, 
and fuppofe ac = r-f, then / + tz-l vf.£=£ da + da 

' ‘* , | — f 

=t~bcla+d<?. Whence z~dax—+~ x verb f= coffee, r 

x cofin. « x cofih. <5x vf. $+cot. r x vf. £. 

This folution is ufefu] to find the diftance of the Moon, 
from a ftar at fome diftance from the ecliptic, in which 
cafe it coincides with the rule given by the Aftronomer 
, Vol. LXV. Sff Royal, 
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Royal, Phil. Tranf 17 64, vol. IJV. and which taking in 
the correction here given cot. r x vf. £ will always be 
cxaCt to a fecond. It. is alfo of nfe to find the declination 
ofaftar, whole longitude and latitude and obliquity of 
the ecliptic are known. 

S O L U T 1 O N III. 

Let the angle b he fmall, and the 
two legs ab, bc, very unequal; then 
the fide ac will be nearly ab-bc. Put 
, this=^ and luppofe ac=j«+£ then cof. 

yi.x vf. t~ad 4- AD-KZ-i x 

w w —. H) b AD K r *>* /■* 

Whence z=~——- * x vl. 4=fin. $ x fin. tx x vf. /S x cofe.e. 
cb-aj-cot.ix vf 



E X 

Aim e* 

Let ab— 94 ° 3# 58"] 


■ BC-23 aS 24 

•as In the example to fol. 2. 

B= 24 . C 4 . 24. 1 


AB-BC= 7 I 8 34 

Cofccant 0.02396 

Sine ab 

9*99859 

Sine bg 

9.60023 

Yerfed of >fl . 

8.96851 

(_ .»*? *i 4^ 1 1 " fipe 

8.59129 

h'-ft “ ' . - 

1 "* * ' ' The 
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" Tie value of Z being without the 

the tables requifite to be ufed with : 

the corre&ion cot. axvf.£muftbe compute 

Cot. % 9-533 

V.fin-f _ 6 ' 881 

Cor o'53"- line6 ' 414, *is fubtraSed from the feft ra- 

f f / leaves r=a» IV i8» which added to J-*, 
hie of 4? leaves c, a 5 - tinn w hl help to 

the fide ac=7 3° «' 5 *"• This foluttou 
find the Surfs altitude near noon. . atjfe it is 

I have dwelt the longer on flu. cal- 

one that is very commonly required m at fpheric al 
culations, and the operation by t e i 
trigonometry in this as well as the n 
blefome. 


ft i i 2i 


9 R 0* 
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P II O B L E M V. 


S'l’ppq/ingthe fame things given, to find cither of the angles, 
as for injlance c oppofte the, fide ab. 

Wehave cot.c=cot. b x cof.Be~fm.Bc x cot. ab x colec. b 

la A ^. Let jw be an angle whole cot. ~ «= cot. @ >; 


B BI 


fin. x. colec. £=: and fuppofe c = ft + £ then 


w z ffl.vf.f ban —Ad a rf —//ad 

cot c=~ + -wr~=——— • Whence z=Mx —~— + 


M M 


M* 


BD 


BD 


M 


xvf. 4*= fin.,^ x fin. a x cot. tang. j/S+eot, pxvf. £ 


EXAMPLE. 

Let ab=94° 36'' 58 

B.e—23 2,8 54 

B=2 4 -54 24 Cotang. 0.3331770 

DifF. ab and bc=7i 8 34 Sine 9.976041a 

Cofecant ab 0.0014080 

_^ f«=» a-6 3.. 44 Cot. 10.316626a. 

Sin. ft 9.286 

Sin. bb 9.600 

Cot. ab- 8.909, 

Tang. is. 9.344 

£=4''44" fine 7.139, this fubtra&ed: from ft leaves the 
angle 0=25° 59' o 7 


This 



[ 483 ] 

This problem will be of nfe to find the right afcen- 
{ion of a ftar whofe longitude and latitude, and obliquity 
of the ecliptic are known, or to find the Sun’s azimuth 
at any hour in a given latitude. 

1 have added no cautions when thefe approximations 
and corrections change their figns, becaufe any mathe¬ 
matician will difcover them at fight. 

I have the honour to be, &c«. 


XtVII, 
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XLVII. Further Experiments and Observations in an 
heated Room . By Charles Blagden, M. D. F. R. S. 


Pv«kie, July 6,. /"“\N the third of April,nearly the fame par- 
I 775 ' v/ ty as beforeto, together with Lord sea- 
FOIITH, Sir GEORGE home, Mr. dundas, and Dr. NOOTH, 
went to the heated room in which the experiments of the 
2,3d of January were made. Dr. fordyce had ordered 
the fire .to be lighted the preceding day, and kept up all 
night ; do that every thing contained in the room, and 
the walls themfelves, being already well warmed, we 
iiwere able to pufh the heat to a much higher degree than 


cbeforei, In th.e courfe of the day feveral different fets of 
' experiments were going on together; but to avoid confu- 
nffon^hwhlh^nec^Bfary to relate eayh feriesby itfelf, with- 
■ squt'regard to theorderoftim^ bqgbping w|di tliat ferics 
.whichferves as aicontinuationof pu^^orpier experiments, 
id;: SoOn rafter our .arrival, a, ^ermpnie’ter’in' the room 
•hale above the boiling point; this Heat we all bore per- 
: t£o&kf L ^pd ; yyithput ; any iepfibje idteratioh in ‘the 

triais^S.ri" 

f r iM'more 'remarka- 

^e.la^of 

l - 0 '. f 1'^i^'f , 
'gnithmLji';> " ‘ ' fxments 
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rlments was made about eight o’clock in the evening, 
when the heat was at the greateft: a very large thermo¬ 
meter, placed at a diftance from the door of the room, 
hot nearer to the wall than to the cockle, and defended 
from the immediate addon of the cockle by a piece of 
paper hung before it, rofe one or two degrees above 260°: 
another thermometer, which had been fufpended very 
near the door, flood fome degrees above 240°. At this 
time I went into the room, with the addition, to my 
common deaths, of a pair of thick worked blockings 
drawn over my fhoes, and reaching fome way above my 
knees; I alfo put on a pair of gloves, and held a cloth 
conftantly between' my face and the cockle: all thefe 
precautions were neceffary to guard againft the fcorching 
of the red-hot iron* I remained eight minutes in this 
fituation, frequently walking about to all the different 
parts of the room, but ftandihg ftillmoftof the time in 
the cooleft' fpotf neat the lowed: thermometer*. 1 > The- air 
felt very hot, but ftill by no means to fuch a degree as fco 
give pain • on the. contrary, 1 1 had no doubt of being jaMe 
to fupport a much greater heat ; and all the gentlemen 
preient, who went into the room, were of the lame opi¬ 
nion.' I fweated, but not very profufely. For feven mi¬ 
nutes my breathing continued perfe#fy go©d p 3 bwt afte 
, that time'I begail'tbffeet an 'dppa&BM ihiMy dungs,\at- 
'tended i jyith ; .a"fehfe bf anxiety 7 ; whidi gradually increaf- 
' ipg fdr "tide’ 

’|o]|npf^i|en.§ i |o f|||f4^ : ^niehty add atfelys-left 

theroolm^^ febh ayikaete an^alhc 

.qoo^^ir, for the uneafy feelingvrenderedin^-inpapable of' 

examining 
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examining it in the room, was found to beat at the rate 
of 144 pulfations in a minute, which is more than dou¬ 
ble its ordinary quicknefs. To this circumftance the op- 
preffion on my breath muft be partly imputed, the blood 
being forced into my lungs quicker than it could pat's 
through them; and hence it may very reasonably be con- 
jedtured, that fhould an heat of this kind ever be pufhed 
fo far as to prove fatal, it will be found to have killed by 
an accumulation of blood in the lungs, or forae other 
immediate effedf of an accelerated circulation w ; for all 
the experiments drew, that heating the air does not make 
it unfit for refpiration, communicating to it 110 noxious 
quality except a power of irritating, hi the courfe of 
this experiment, and others of the fame kind by feveral 
of the gentlemen prefent, fome circumftances occurred to 
us which had not been remarked before. The heat, as 
might have been expected, felt moft intenl'e when we 
were in motion; and, on the fame principle, a hi ait of 
the heated air from a pair of bellows was l'carce] y to be 
born; the fenfation in both thefe cafes exadtly refembled 
that felt ip. our noitrils on infpiration. The reai'on is ob¬ 
vious; when the fame air remained for any time in contact 
with our bodies, part of its heat was deftroyed, and con- 
fequently, we came to he furrounded with a cooler me¬ 
dium than the common air of the room; whereas when 

(i) Since this experiment, I have obferml the mucus from my lungs (0 be 
before and'to incline more to a faitiih tafie, though the lungs 
t1 >enadfoly«»found iri all other Tejfpsfte; which raifes a fulpicion 

impulfe’of theblood*': T/pf ■!c* ■ v ; - ( , 

b • frefh 
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frelli portions of the air were applied to our bodies in 
fuch a quick fucceflioii, that no part of it could remain 
in contadt a fufficient time to be cooled, we necellarily 
felt the full heat communicated by the ftove. It was 
obferved that our breath did not feel cool to the fingers 
unlefs they were held very near the mouth; at a diftance 
the cooling power of the breath did not fufficiently com- 
penfate the effedt of putting the air in motion, efpecially 
when we breathed with force. 


A chief objedt of this day’s experiments was to afcer- 
tain the real effedt of our cloaths in enabling us to bear 
fuch high degrees of heat. With this view I took off 


my coaly waiftcoat, and fhirt, and in that fituation went 
into the room, as foon as the thermometer had rifen 
above the boiling point, with the precaution of holding 
apiece of cloth conftantly between my body aM ’the 
cockle, as the fcorching was other wife intolerable. The 
firft impreffton of the heated air on my naked body was 
much more difagreeabie than I had ever felt it through 
my cloaths; but in five or fix minutes a profufe fweat 
broke out, which gave me inftant relief, and took off all 
the extraordinary uneafincfs: at the end of twelve mi¬ 
nutes, when the thermometer had rifen almoft to 120% “ ' 


I left the room, very much fatigued, but no otherwife 1 
diforderedpmy pulfie made 136 beats in a itimlttdf On 
this occafion I felt nothing „of that oppreflion on, mv 
breath yWhiCh hecapip.To''. ijaciteyiaf ;a . lyipptom 111" the,,, 
experiment wi^i,m ( yf;. : ^p'4;hs 'when .thenhemiometer.y 
had rifenpo-h6©i < ki Ate phitly >€xp] silted 1 i; 

lei's quicknefs of my pulfe, the difference 1 ^ 


4. LXV. 


T t t 


.eight 
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eigl.it bents in a minute, and probably more, as in the ex¬ 
periment wit! lout my Hurt the pul fa! ions were counted 
before I lad Jeff the room; but there is n further cir- 
c.um.tiunce to fa taken intoconfulcration, that the expe¬ 
riment attended with oppreflion on t.lie breath was made 
in the evening after a very plentiful meal, whereas 
the other was made in the forenoon, lome hours after 


a moderate breakfaft. The unufual degree of fa¬ 

tigue which I felt from the experiment without my iliirt, 
muft be nferibed in great mcafure to the more violent 
effort which the living powers were obliged to exert, in 
order to preierve the due human temperature, when hu h 
hot air came into immediate con tael with my body. In 


the prefent cafe it appears beyond all doubt, that the liv¬ 
ing powers were very much alii lied by the perJ'piration, 
that cooling evaporation which is a further provifion of 
nature for enabling animals to hipport great heats. I lad 
we been provided with a proper balance, it would un¬ 
doubtedly have rendered the experiment more complete 
to have taken the exaft weight of my body at going into, 
and coming out of, the room; as from the quantity loll 
fome eftimate might be formed of the fharc which the 
perlpiration had in keeping the body cool; probably; its 
dfcfl was .very conliderable, but by no means hihicient 
to account for the whole of the cooling, and certainly not 
equable enough to keep the temperature of the body to 
fuchan exa£t pitch: For it fhouldhere be remarked, that 
during all the experiments made this day, whenever I 
tried the heat of my body, the thermometer always came 


■3 


vei y 
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very nearly to the fame point; I could not perceive even 
the fmall difference of one degree, which was obferved 
in our former experiments. Should thefe confiderations, 
however, he thought infnfilcient to prove that evapora¬ 
tion was not the foie agent in keeping the body cool, 1 
believe that Dr. fordyce’s experiments in moift air will, 
be found to remove all doubts on this fubjedh Several 
of the gentlemen prefect, as well as myfelf, went into the 
room without Hurts many times afterwards, when the 
thermometer had rifen much higher, almoft to 260°, 

^ m 

and found that we could bear the heat very well, though 
the full fenfation was always more difagreeable than 
with our cloatlis. 

In all the experiments made this day it was obferved, 
that the thermometer did not link fo much in coni'e- 
quence of our ftay in the room as on the 23d of January; 
probably hccaufe a much larger mafs of matter had been 
heated by the longer continuance of the fire. 

Our own obfervations, together with thofe of M. til- 
let in the Memoirs of the Academy of Sciences w, had 
given us good reafon to lufpedt, that there muft have 
been fome fallacy in the experiment with, a dog, made at 
the defire of Dr. boeriiaave, and related in his Elements 
of Chemiftry ( 0 . To determine this matter more exactly, 
we fubjedted a bitch weighing thirty-two pounds, to the 
following experiment. When the thermometer had rifen 
to 220°, the animal was Unit up in the heated room, in- 
clofed in a bafket, that its feet might be defended from 
(b) For the year 1764, p. 186, &c. (cj Tom. I. p. 275* 

Ttt 2 the 
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the fcorching of the floor, and with a piece of paper be¬ 
fore its head and breaft to intercept the direfl. heat of the 
cockle. In about ten minutes it began, to pant and hold 
out its tongue, which iymptoms continued till the end of 
the experiment, without ever becoming more violent 
than, they arc uf'ually olderved in dogs after exert he in 
hot weather; and the animal was fo little affefled during 
the whole time, as to flrew figns of plealure whenever we 
approached the bafket. After the experiment had con¬ 
tinued half an hour, when the thermometer had rifen to 
336°, we opened the bafket, and found the bottom of it 
very wet with fa/Iva, but could perceive no partieular/k'/or.. 
We then applied a thermometer between the thigh and 
flank of the animal; in about a minute the quickfilver 
funk down to 1 xo°: but the real heat of the body was. 
certainly lefs than this, for we could neither keep the 
ball of the thermometer a fufheient time in proper con¬ 
tact, nor prevent the hair, which felt fenllbly hotter than, 
the bare fkin, from touching every part of the inftru-- 
nient. I have fmee found, that the thermometer held in, 
the fame place* \vhen the animal is perfectly cool and at 
reft, will not rife above iqi°. At the end of thirty-two 
minutes the bitch was permitted to go out of the room; 
upon coming into the cold air file appeared perfectly brifk 
and. lively, not in the leaft injured by the heat, and has 
nosy confirmed very well above a month. Our expert- - 
meh^ljiieyefpre, differs, in every effential circumftance 
of the evgnt, from that related by Dr. boeri-iaave. With 
refpefl; .to. this laft it is repiarkable, if the ffatfts be pro- 
\iiinu ■ ' ' ' perlv. 
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perly reprefented, that an intolerable flench arofe from ; 
the dog; and that an afliftant dropped down fenfelefs 
upon going into the ftove. 

To prove that there was no fallacy in the degree of 
heat fhewn by the thermometer, but that the air which 
we breathed was capable of producing all the well-known 
effects of fuch an heat on inanimate matter, we put feme 
eggs and a beef-fleak upon a tin frame, placed near the ■ 
ftandard thermometer, and farther diftant from the cockle 
than from the wall of the room. In about twenty mi- • 
nutes the eggs were taken out, roafted quite hard; and 
in forty-feven minutes the fteak was not only drafted, 
but almoft dry.. Another beef-fleak was rather over- 
clone in thirty-three minutes. In the evening, when the 
heat w r as ft ill greater, we laid a third beef-fleak in the 
fame place: and as'it had now been oblerved, that the 
effedt of the heated air was much increafed by putting it 
in motion, we blew upon the fteak with a pair of bel- • 
lows, whiclv produced a vifible change on its fur bice,, 
and feemed to haften the dreffing; the greateft part of it 
■was found pretty well done in thirteen minutes. 

About the middle of the day two ftmilar.earthen vef~* 
ills; one containing pure water, and the other an equal • 
quantity of the fame water with a bit of wax, .were put 
upon a piece of - wood in the heated room:. In one hour 
and an half the pure water was heated to 140° of the , 
thermometer, whilft that with the wax had acquired an ; 
heat of 15 2 0 , part of the wax having melted and formed ■ 
film on the furface of the water, which prevented the 

evaporation 1 
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evaporation. The pure water never came near the boil- 
a no- point, but continued ftationary above an h our at a 
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heat more quickly, and to an higher degree, t ha n pure wa¬ 
ter, probably becaufe it evaporated lolls; but it could not 
be brought to boil till oil was added, by means of which 
it came toward evening into brilk. ebullition, and conic- 
qucntly had acquired an heat of 230". Some reclined Spi¬ 
rit of wine in a bottle lliglitly corked, which had been ini- 
ltierfed into this folution of fait whilit cold, began to boil 
in about two hours, and foon afterwards was totally eva¬ 
porated. Perhaps no experiments hitherto made fur- 
mill more remarkable infbvnces of the cooling effect of 
evaporation than thefe laft fads; a power which appears 
to be much greater than hath commonly been fufpeded. 
The evaporation itfelf, however, was more con lidcrahle 
in our experiments than itcan.be in almoft any other litu- 
uation, becaufe the air applied to the evaporating fur face 
was uncommonly hot, and at the fame time not more 
charged with moifture than in its ordinary ftatc, A. pow-' 
erful affiftant evaporation muft undoubtedly prove, in 
keeping the living body properly cool, when expofed to 
great heats; but it can ad only in a grofs way, and by no 
means in fuch a nice proportion to the momentary exi¬ 
gencies of the animal as would he requifite for the exad 
prefervation of its temperature: that other provifion of 

nature 
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nature which feems more immediately connected with 
the powers of life, is, probably, the great agent in pre¬ 
ferring the juft balance of temperature; exerting a greater 
effort in proportion as the evaporation is deficient, and a 
lets effort as the evaporation incrcafes. This idea cor¬ 
responds with the general analogy of the animal oeco- 
noniy, the nicer balances of which, are almoft universally 
effedted in that part of the body which is formed with 
the moil fubtile organization. 

The heated room will, I hope, in time become a very 
ufeful inftrument in the hands of the pliyfician. Hi¬ 
therto the neceflary experiments have not been made to 
direct its application with a fuflident degree of cer¬ 
tainty. However, we can already perceive a foundation 
for feme diftindfions in the ufe of this uncommon re¬ 
medy. Should the objedt in view be to produce a pro- 
fufe peri pi ration, a dry heat adting on the naked body 
would moil cffedtually anfwer that purpofe. The hifto- 
ries of drop ties and fome other difeafes, luppofed to have 
been cured by fuch means, are well known to every phy¬ 
fician. In fonic cafes alfo, amoiit heat, and in others heat 
tranfmiucd through a quantity of doaths, might have 
their peculiar advantages. That the danger likely to en- 
fue from fuch applications is lets than has been cortmionly 
apprehended, our former experiments gave fuflident rcu- 
fon to believe, and the fame was amply confirmed by 
thofe which make the fubjedt of this paper. For during 
the whole day, we palled out of the heated room, after 
every experiment, immediately into the cold air, with¬ 
out 



[ 494 1 

out any precaution; after exposing our naked bodies to 
the heat, and fweating moft violently, we initantly went 
out into a cold room, and ftaid there even fome minutes 
before we began to duels; yet no one received the leaft 
injury. I felt nothing this day of the noife and gkldi- 
nets in my head, which had affedted me in making the 
former experiments; and, whether from the force of ha¬ 
bit, or any other caufe, the flanking of our hands was lei's, 
and we felt lefs languor, though the heat had been lb 
.much more intenfe. 


XLVU. A 
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XLVIII. A Propofal for meafuring the Attraction of fame 
Hill in this Kingdom by Agronomical Obferva-tions. By 
the Rev. Nevil Mafkelyne, B . D. F. R. S. and AJlrono - 
mer Royal. 


iledcte in the ycar'f’ p the attraction of gravity be exerted, as 
Sir Isaac newton fuppofes, not only be¬ 
tween the large bodies of the nniverfe, but between the 
minuted: particles of which thefe bodies are compofed, 
or into which the mind can imagine them to be divided, 
a£ting univerfally according to that law, by which the 
force which carries on the celeftial motions is regulated; 
namely, that the accelerative force of each particle of 
matter towards every other particle decreafes as the 
fquares of the diftances increafe, it will neceffarily fol¬ 
low, that every hill mutt, by its attraction, alter the di¬ 
rection of gravitation in heavy bodies in its neighbour¬ 
hood from what it would have been from the attraction 
of the earth alone, confklered as bounded by a fmooth 
and even furface. For, as the tendency of heavy bodies 
downwards perpendicular to the earth’s furface is owing 
to the combined attraction of all the parts of the earth 
upon it, fo a neighbouring mountain ought, though in a 
far lefs degree, to attract the heavy body towards its cen¬ 
tre of attraction, which cannot be placed far from the 
middle of the mountain. Hence the plumb-line of a 
quadrant, or any other aftronomical inftrument, muft 
be deflected from its proper fituation by a fmall quantity 
Vo l. LXV, U u u liars, 
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towards the mountain; and the apparent altitudes of the 
ftars, taken with the inftrument, will be altered accord¬ 
ingly h 

It Will eafiiy be acknowledged, that to find a fen- 
iible ahfailion of any hill from undoubted experi¬ 
ment Would be a matter of no fmall curiofity, would 
greatly illuftrate the general theory of gravity, and would 
make the univerfal gravitation of matter palpable, if 1 
may lb exprefs my tel f, to every perfon, and fit to con¬ 
vince thofe who will yield their afient to nothing but 
downright experiment. Nor would its ufes end here;. 
4 s it wbuld lerve to give us a better idea of the total mats 
of the earth, and the proportional denfity of the matter 
hear the fur face compared with the mean denfity of the 
whole earth. The refult of fiich an uncommon ex¬ 
periment, which I flioukl hope would prove iiiccefsful, 
would doubtlefs do honour to the nation where it was 
madO, and the focicty which executed it. 

Sir Isaac newton gives us the firft hint of luch an 
attempt, ixi his popular Treatife of the Syftem of the 
•World', ythere he remarks, 44 That a : mountain of an he- 
'^ittifpherical figure, three milfes high and Tlx broad, will 
44 hiot, by its attradtion, draw thephiml^ltee tW'O minutes 
“ out of the perpendicular.” It will appear, by a very 
eaiy calculation, that fuch a mountain would attract the 
i y 18 /; from the perpendicular 

-attempt *of this : kihdWas --made by •the 
Tferihh wfio meafced thus® -degrees of 

•flic m^fidiM'hliMh^Qitdifipern, 

r io find the effed o'f the attraOion of Chimborazo, a 
5 mountain 



[ 497 ]: 

mbihltam fi^t^a^neiglTibour.hqo.cl, ^l^t^fl;'near, t 

four unites-.above the fea, though,only ahoutWo,miles,' 
above the general level of the province of Quito., ■ by 
their observations of the altitudes, of fixed jfars taken 
with a .quadrant of aj feet radius^ they found -tlie qyaiiy 
tit y of 8'-' in favour of the attraction of them<^u^m,;by, a 
mean of their obfervations. This, indeed, .\yysynuqhlefs 
than they expected; but then it is to be confidered, .that - 
their iiiftrument was too Email and impcrfeCI: for tire pur- 
pole; and that they themfelves were iubject to great in- 
eonveniencies, being .flickered from the .wind .and,wea¬ 
ther by nothing but a common tent, and placed ,fp Ifigh 
up the.mountain as the boundary where the fiiow begins 
to: fie unmelted' all the .year round. And i ndeed their olp 
lervations, doubtlefs owing to thefe caufes of eiToiy- dif- 
: fer greatly from one another, and are therefore infpffi- 
: cient to prove the reality of an attraction of, the,moun¬ 
tain Chimborazo, although the general refute from them 
is in favour of it. Accordingly, one of the French gentle- 
menthemfelves, M. bouguer, who drew up the account 
of their experiment, exprefies his Willies, that : a like expe¬ 
riment might be made, to find the attraction of. „a, moun¬ 
tain in France or England, where he thinks fame, might 
be found of fufficient bulk for the purpofe. This experi¬ 
ment and: thefe .remarks were made in the year 1738, 
or above no fimilar experi- 

mentim'Oyer^hepn.'madeinEurope.. y 

I have made after a proper hill in this king¬ 

dom,, for the trying of Audi a : curious experiment, and 
- , ....... .. -IJ u u ,a. , j, . have 
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have been informed of two places in particular, extremely:' 
convenient for the purpofe. The one is fhunted on. the 
confines of Yorkshire and Lancafhire; where, within the 
compafs of twenty miles, are lltuated four very remarka¬ 
ble hills, called Pendle-hill, Pcnuygant, Inglebo rough, 
and Whernlide, which have been estimated to be from 
600 to 750 yards elevated above the plane of the vales 
between them. By calculation on thole chrfa, it ihould 
follow, that the fumof the contrary attractions of Wliern- 
fide, the larged of thefie hills, on the plumb-line placed 
half-way up the hil 1, would not be lei's than 30", and might 
amount to 46", which it is evident is a very confidcrable 
quantity, and fufficient to give us room to hope for a fa¬ 
vourable andfatisfaCtory fuccefs ot the experiment. The 
other place pointed out for this purpofc, is a valley two 
miles broad, between the hills Helwellin and Skidda, in 
Cumberland’; which hills, according to a plan of them and 
the. adjacent country, communicated by Mr. smeaton, 
f .r.s .are elevated above x o o o yards above the intermediate 
valley. By a calculation made according to this plan, the 
lum of the contrary attractions of the plumb-line, placed 
alternately on the North-lide of Helwellin and the Sout h - 
iide of Skidda, amounts to about ao ;/ , which is like wild 
a quantity large enough for the experiment. And al¬ 
though the denfity of the earth near the furface ihould. 
be five times lefs than the mean denfity, as there.is ionic 
reafon to fufpedt, and the attractions, as here ftated, fhouki 
confequently be diminiihed in the proportion of five to 
one, fum ot the contrary attractions of Whesn- 

fide 





[ 499 3 

fide would be 6" or 9", end the fum of the contrary at¬ 
tractions of Helwellin and Skidds would be 4 ; which 
quantities are not too fraall to be mcafured and demcn- 
ftrated by an accurate zenith fcc%ir, fucli as that belong¬ 
ing to the Royal Society, which 1 made the oi at St He¬ 
lena, would be, if the fault in the fuflienfionofMhe 
plumb-line, which 1 there dilcovcred, was cor eaed 
in the manner fuggefted in the Pluloloplucal Traniac 

tions, vol. LIV. P* 35 r “ 
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XUX. Arromt of ■Obfinwtfom wmfc an 'the /l%w 
tain Schehalheu for finding its Attraction* By the Ren, 
Ncvii Mafkdyne, B, D. IB R. S, mid AJlronomer Royal 


Me,'J 4 'VTN the year 1772,, I prcfented the forego-* 


am SB 


11 


ing propofal, for meafuring the attrac¬ 
tion of fome hill in this kingdom by agronomical obfer- 
vatiems, to the Royal Society; who, ever inclined to pro¬ 
mote nfeful obfervations which may enlarge our views 
of nature, honoured it with their approbation. A com* 
mittee was in confequence appointed, of which number 
I was one, to confider of a proper hill whereon to try the 
. experiment, and to prepare every thing needfary for car¬ 
rying the detxgn into execution. The Society was already 
provided With a ten-feet zenith fedor ; ’made by’Mr. sis- 
son, futnifhed with an achromatic object glafs, the piih- 
eipal iiiftrament reqtiilite for titis • ebcii&diiibht, the fartie 
which I took with me to St. ttelhna iti thb ydirTyfyi ;> 
Which wanted nothing to ‘make it ah fe'xcellent infttu- 
ment but to have the plumb-line made adjuftable, fo as to 
pals before and hifed a fine point at the centre of the in- 
’ iftiThent. This was ordered to ; behlohe, and a hew 



by means (if which 
, it could he more eafily brought into the plane of tlie me- 

ridian, 
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ridian, or turned half round for repeating the obferva- 
tions with the plane of the inffcrument placed the contrary 
way, in order to find the error of the line of collimation, 
A large parallelepiped tent, 15! feet fquare and 17 
feet high,- was alfo provided for Iheltering both the in- 
ftrument and the obferver who fiiould ufe it, compofed 
of joices of wood well framed together, and covered with 
painted canvas. The Society was likewife poffeffed of 
moftof the other iriftruments requifite for this experi¬ 
ment; as an aftronomical quadrant and tranfit inftru- 
ment made by Mr. bird, and an aftronomical clock by 
SHELTON, which had all been provided on occasion of 
the obfervations of the tranfit of Venus in 17 61 or 17.69, 
A theodolite of the beft fort was wanting, a neceffary in- 
ftrument for obtaining the figure and dimenftons of the 
hill. One of Mr. ramsdln’s conftruction of 9 indies dia¬ 
meter, was thought the fitteft for the purpofe, on account 
of the excellence of the plan on which it was made, and 
the number of its.adjuftments, being capable of meaiur- 
ing angles for the moft part to the exa&nefs of a fmgle 
minute. The other inttruments prepared for this bull- 
nels were, two barometers of M.. be luc’s conftr\1d40n, 
made, by .Mr,, nairne;, a common,GunteTs chain; a^roll 
of painted tape tlwee pples iongj having,feet and inches 
marked upon ftp-two fir poles, of 2o :: fed^acii.,,and four 
wooden-ftands^ for, fuppqrtingfhe,in,, when ufe.cl in mpa.~- 
furing theb#5, brafs %n^rd. ? of five feet forad- 

jufting thpm ‘ -^ ds ^ erG OT^d^m 


fhefpot* 


Although; 
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Although accounts had been received from various 
peribns of feveral hills fuppofed proper for the intended 
purpofe, feme better and fomc worfc authenticated; yet, 
in order to be hire of finding the belt hill for the experi¬ 
ments it was determined to fend a peribn furnifhed with 
proper inftniments, to make fueli oblervntions on various 
balls in England and Scotland, as might enable us to 
dioofe the fitted: for the purpofe. According;!}’ Mr. 
Charles mason, who hail been employed on feveral af~ 
tronomical occaftons by the Royal Society, was appointed 
to make a tour through the Highlands of Scotland in. the 
iiimmer of the year 1773, taking notice of the principal 
hills in England which lay in his route either in his going 
or in his return. It appeared from his obfervatio'ns, that 
fcaroe any hill Was fo well adapted to the purpofe as our 
fanguine hopes had led us to expert; for either they 
were not high enough, or not fuhidently dctae.hed from 
other hills, or their grcatelt length, fell in a wrong direc¬ 
tion, too near the meridian, inltead of lying neatly Baft 
and Weft, which is a cireumttance requifite to make a 
' hill of a given height aftbrd the greateft effeift of attrac¬ 
tion. In particular, the hills on the confines of York- 
fhire and Lancalhire, mentioned in thd fordgoing propo- 
fab were found not to anfwer the defeription that had 

* teen given of them. Fortunately, however, Perthlhire 
yafibrded us a remarkable hill, nearly in the centre of 

• Scdt'l®0yd, af lufficient height, tolerably detached from 
- otheiv'hiffe^ .'and'cdhfiderably larger from Bail to Well: 

. than from North; to South, called by the people of the 

' . ■ 1 '■ low 
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low country Maiden-pap, but by the neighbouring hw 
habitants, Schehallien; which, I have fmce been in¬ 
formed, fignifies in the Erie language, Conftant Storm; 
a name well adapted to the appearance which it l'o fre¬ 
quently exhibits to thofe who live near it, by the clouds 
and mifts which ufually crown its fummit. It had, more¬ 
over, the advantage, by its fteepnefs, of having but a 
fmall bafe from North to South; which circumftance, 
at the fame time that it increafes the effed of attrac¬ 
tion, brings the two ftations on the North and South 
tides of the hill, at which the fum of the two contrary 
attractions is to be found by the experiment, nearer to¬ 
gether; fo that the neceffary allowance of the number 
of feconds, for the difference of latitude due to the mea- 
fared horizontal diftance of the two ftations in the direc¬ 
tion of the meridian, would be very fmall, and confe- 
quently not fubjed to feniible error from any probable 
uncertainty of the length of a degree of latitude in this 
parallel. , For thefe reafons the mountain Schehallien 
was chofen, in preference to all others, for the feene of 
the intended operations; and it was concluded to make 
the experiment in the fummer of the year 1774. 

It was forefecn, that this experiment would he at¬ 
tended with confiderahle expence, and fuch as might ea- 
lily have exceeded the common funds of the Royal So¬ 
ciety, without fome extraordinary affiftance. The bounty 
of his Majefty,- our Patron, happily removed this diffi¬ 
culty.' At-the,requeii of the • Society, ■ his 
jsfty.hajl• hsea, t • pleafed. to grant -a, very ample 
LXV. X xx / fum 
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Aim to their difpofal, for defraying the cxpences of the 
obfervatiohs of the late Iran lit of Verms in i 769, as his 
Majei'ty had before done with refpect to t he former tranfit 
of Venus in 1761. Out of this benefi&ion, after all. 
expences had been paid, there was a. eonliderable re¬ 
mainder, and, the Society humbly requeuing to know 
Ms Majesty’s pleafure about the difpofal of it, he was 
gradually pleafed to direct them, to lay it out in fitch 
manner as they thought proper , and ivas moji agreeable to 
tire end of their injlitutwu As this bounty of his Ma- 
jefly had been* originally granted for an atlronomieal 
purpofe, the Society thought they could not difpofe of 
it on any more important object, or in any manner more 
confiftent with the intentions of their Royal Patron and 
EenefaCtor, than by expending it on this agronomical ex¬ 
periment of the attraction of a mountain, as what could 
hardly fail of throwing light on the principle of univerfal 
gravitation, and was likely to lead to new difcoycrics con¬ 
cerning the conftitntion of this* earth which we inhabit, 
particularlywith refpedtto the density of its internal parts. 
u> i%id’'yx^efimfent'being thus revived 1110% the..next 
t>'be' : ddhe : wis ; to i &: onwiproperji^rfon to 
carry it into execution. ■ Nutherou^ aiid interefting as my 
literary engagements are at the Royal Obfervatory, I had 
hbtlibti^hts of undertaking this care ancUabour m vfclf, 
of 1 the' Royal* f $ddety'Mere pleafed,, to . do 

tp, infure 
ii&e 

IMffimenfciijiodyf, ip 

■ ' * x a encounter 
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encounter whatever difficulties and fatigues might attend 
operations carried on in fo inconvenient and inclement a 
fituation. But it was requifite I ffiould alfo have his Ma- 
jefty’s permiffion for abfenting myfelf fo long from my 
duty at the Royal Obfervatory. This his Majefty was 
gracioufly pleated to grant; and to allow me to if ay as 
long as I thought neceffary, to complete my very impor¬ 
tant obfervations. 

Such were the motives for undertaking this experi¬ 
ment, and the preparations made for putting it in , execu¬ 
tion. I am now to give an accounf of the operations 
themfelves* . ,. • . 

The quantity of attradtion of the hill, the grandpoint ter 
be determined, is meafured by the deviation of the plumb- 
line from the perpendicular, occaiioned by the attraction 
of the hill, or by the angle contained between the adfual 
perpendicular and that which would have obtained if the 
hill had been away. The meridian zenith defiances of 
fixed bars, near the zenith, taken with a zenith, fedtor, 
being of all obfervations hitherto devifed capable of the 
greateft accuracy, ought by all means to be made ufe of on 
this occafion; and it is evident, that the zenith inftriimynt 
fhouldbe placed diredthrto the North or South of the ceil- 
tre of the-hill,-or nearlyfo. In obfervations taken in .this 
manner, 1 the Zteuith thfbanees qf the JCfar^oc flye; apparent 
latithdebf tilfc R»loni' wilfcbeifeundas* t^ey.are afiedted bj^ 
thb M .then ,?ouid Jby. any. means 

kndW ss^iAidiftances.of ttyp.. fame Raps, or what 

the IkitftMS' of ftttqslae© wbhld hayq, 

.uX x x a 'been 
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been away, we ihould be able to decide upon the effeCt of 
attraction. This will be found, by repeating the obierva- 
tions of the liars at the Eaft or Well end of the bill, 
•where the attraction of the hill, aCting in the direction of 
the prime vertical, hath noelfeCt on the plumb-line i i the 
direction of the meridian, nor confequently on the appa¬ 
rent zenith diltanccs of the liars; the tirilerences of the 
zenith diftanccs of the liars taken on the North or South, 
fide of the hill, and thole obferved at the Kail or Weft 
end of it, after allowing for the difference of latitude an- 
fwering to the diftance of the parallels of latitude palling 
through the two Hat ions, will ihew the quantity of the 
attraction at the North or South ltalion. But the experi¬ 
ment may he made to more advantage on a hill like 
Schehallion, which is lteep both on the North and South 
fides, by making the two obfervationsmf the liars on 
both tides; for the plumb-line being attracted contrary 
ways at the two llations, the apparent zenith diltanccs 
of liars will be affeCtcd contrary ways; thole which 
were increafed at the one ftation being diminilhed at the 
oth^rj and confequently their difference will he afteCted by 
the fum of the two contrary attractions of the MIL On 
the South fide of the hill, the plumb-line being carried 
Northward at its lower extremity, will occalkm the ap¬ 
parent zenith,, which is in the direction of the plumb-line 
continued backwards, to be carried Southward, and con- 
feq^ntl^tp, approach $)a& equate; and i therefore, the 
latftudq of pl^ce ayilf appeal's too fmall by the quan¬ 

tify of tire attraction;;^ dManee^ofthe equator from 
'Ci the 
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th-e zenith, being equal to the latitude of the plane. The 
contrary happens on the North fide of the lull ; the lower 
extremity of the plumb-line being there caixicd South¬ 
ward wul occafion the apparent zenith to be carried' 
Northward or from the equator; and the latitude of the 1 
place will appear too great by the quantity of the attrac-’ 
tion. Thus the lefler latitude appearing too 1 in a 11 by the 
attraction on the South tide, and the greater latitude ap¬ 
pearing too great by the attraction on the North fide, 
the difference of the latitudes will appear too great by 
the fum of tlic two contrary attractions; if therefore 
there is an attraction of the hill, the difference of latitude 
by the celeftial- oblervations ought to come out greater 
than what aniwers to the diftance of the two ftations 
meafured*trigonometrically according to the length of a’ 
degiee of latitude in that parallel, and the obferved dif- 
feience of latitude fubtraded from the difference of la- : 
titude inferred from the terreftrial operations, will give 
the fum of the two contrary attractions of the hill. "bo 
afeertain the diftance between the parallels of latitude 
palling through the two ftations on contrary fides of the 
lull, a bale mult be meafured in fonie level fpot near the 
hill, and connected with the two ftations by a chain bf 
tiiangles, the direction ol whole fides, w ith relpeCt to the 
meiiclian, Xhouid be fettled by aftronomical oblervations.' 

If it be required, as it ought to be, not only to know 
the attraction of the hill, but aHb from thence the pro¬ 
portion of the dcnfity of the matter of the lull lb the 
mean denfity of the earth; then a furvey mvift be made ' 
;>1 ': ’ of 
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of the hill to afcertain its dimcuftons and figure, from 
whence a calculation may be made, how much the li.il} 
ought to attract, if its denlity was espial to the mean den- 
fity of the earth; it is evident, that the proportion of the 
actual attraction of the hill to that computed in this man¬ 
ner will he the proportion of the den lily of the hill to 
: the mean denii ty of the earth * ■ 

Thus there were three principal operations requi/ite 
to be formed. :r» To find hv eeleftial ohlcTVationsthe 
apparent difference of latitude between the two i Unions 
ehofen on the North and South, Inks of the hill. a< 
To find the dilhuice between the parallels of latitude* 
3* To determine the figure and dimenlions of the lull, 
laxriVed at the hill of Kehehullten outlie hill day of 
June, and found the obfervatorv and mllrumems there, 
which had been brought down foine time before front 
London to Perth on hoard a Ihip, and them e conveyed 
dvmylatkf to the hill under the cue of Mr. u kukkn bur¬ 
row, my.late alfiftaut at the Koval Obtervutorv. The 
ohfery^tory was fixed half-way up the South fide of 
the place, where the efief l of the hill’s attrac¬ 
tion would, be at the gr^tetl, and h was placed in the 
Jifce manner when ft w.as afterwards returned to the 
North tide; A circular >y;ill, was’ railed, live feet in dia- 
nadttiv^d covered; at tap \y$i gmpveable conical roof 

» uigi ,n ilip tare tent 
t^t^tjjnllrument, all, near 
fcmwpavv iust, was alio 
.padfe near it, for my refkencc, while ! was attending 

the 
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the agronomical obfervations on this fide of the hill. I' 
fait put the fedtor, nearly in the meridian,'by means of 
' the variation compafs; but, thro’ the badhefs of the. 
weather, which was almolt continually cloudy or mifty, I 
could not before the middle of July get a fufficieiit num¬ 
ber of obfervations with the aftronomical quadrant, to 
know the ftate of the clock, in order to draw a meridian - 
line on the floor of the oblervatory, for letting the fedtor 
truly in the plane of the meridian. The full obfervations, 
which I made with the fedtor, after it was put truly in. 
the meridian, were on the 20th of July. Between this 
time and the end of the month, 1 obferved the zenith, 
diftances of 34 ftars, feme to the North and feme to.the 
South of the zenith; and many of them feveral times-, 
over, having taken 76 obfervations in all, with the plane, 
of the fedtor turned to the Eaft. On the firft of Auguft,, 

I turned the plane of the inftrument about, to face the 
Weft, and fet it in. the meridian again, by means of the 
meridian line drawn on the, floor the 2.6th of July, and 
fecured by picquets driven into the ground;, and between 
that and the 15 th of the fame month, I obferved 3 9 ftars 
including moft of thole taken in the former petition of; 
the inftrument, and took 93 obfervations in all. 

And here let me take notice of a method which I fell 
upon of verifying the pofition of thefedlor, with refpedt 
to the plane df the meridian, Which; had I thought of it 
at firft, would haVe fiyed hie ifludh trouble; and there¬ 
fore I will now aS it may be ufeful to future 

obfervers. 1 oh'ferving the tranfite of/two.' 

'•y y ‘ J/ ■ '• ;; •' A ■ -w ftars. 
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{tars, differing con fklerably in declination from one ano¬ 
ther aero is the vertical wire of the lector, and compar¬ 
in'.’- the obfervetl difference of their fnmlifs with the ' 

i D 

known difference of their right afeenfions. I f they agree, 
it may he lately concluded, that the inflrument is truly 
placed in the meridian* If not, by comparing the alte- 
ration that would be produced in the difference of the 
tranllts, by fuppoimg the inftrument out of the me¬ 
ridian, by any final 1 quantity, as one degree or ten mi¬ 
nutes, with the obferved error, the deviation of the 
inftrument from the meridian may be inferred. In this 
manner I found, that the inftrument bad been put 
“very exadlly in the meridian by means of the meri¬ 
dian line; the difference by the two methods coming 
out only : 2 ~ minutes of azimuth. As to the continu¬ 
ance of the inftrument in the plane of the meridian, 
I had a conftant proof of it by the fame means, and like- 
wife a farther fecurity, which I did not fail to attend to, 
by noting the degree and minute which an index de¬ 
pending on the vertical axis of the inftrument pointed 
fixed azimuth circle. . Being apprehenfiye of 
piq-pgriu an inftrument lupported on a wooden frame, 
I frequently examined the parallel! On of the fore arch to 
the back arch, by m'cafuring their perpendicular diitances 
sigthqtwo ends with, a hrafs fcale, whole vernier fhewed 
tjil^iyipbundre(ltlipart' of an inch, and found'it liable 
''ot' 'a. minptp Op twp, '< pwing. probably to the 
tHcto' different, zenith dii- 
tfjncesV'and'ffie < 'weakiieft of -fpinefferews atllie top of the 
frame; which fmall error I corrected, till I found it liable 

to 
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to continual returns: and I fatisfied myfelf, that the 
plane of the fedtor never deviated above three minutes 
from the meridian in any of the obfervations taken on 
the South fide of the hill, which, it is evident, could not 
in the leaft affedt the obferved zenith diftances of ftars* 
I hardly ever obferved without examining the bifedtion 
of the point at the centre of the inftrument, by the plumb- 
line ; which was abfolutely neceffary, on account of the 
gradual changes of the wooden frame. My view in 
mentioning thefe minute circumftances is, to caution fu¬ 
ture obfervers, as well as to confirm my own obferva- 
tions. But whoever makes ufe of an inftrument of this 
kind, fupported on a wooden frame, will find the greateft 
attention neceflary to attain the fame degree of accuracy 
in his obfervations, as if his inftrument were fixed to an 
immoveable wall. In the mean time, by obfervations 
taken with the quadrant and tranfit inftrument, I got a 
meridian line, and planted a pole to preferve it on the 
top of the hill, to the South of the inftrument, and ano¬ 
ther at the foot of the fame hill; from whence, by mea- 
furing off an equal diftanoe to the Eaft (as the South-weft 
corner of the ohfervatory lay to the Baft of the tranfit 
inftrament) and fetting up another pole, another meri¬ 
dian line was got, palling through the South-weft cor¬ 
ner of'the Southern ftation of the ohfervatory. *jhe rea- 
fon for makirig themefidianlinb pafstfifdtigh the South- 
Weft comer of ftfidobfervatory father thari through the 
middle of it wasj that this part of it had been taken when 
' '' Vol. LXV. ' ■'Y y y ' '' ' '; the 
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the oMcrrotory had been ufed as an objcfl in taking 
angles by the theodolite, in the furvey of the hill. 
While l was engaged hi t*to.S"e aflrouomini 1 obfervations, 


Mr. burrow, attended by Mr. vsrj w.iav mi-'.n/ ncs,a land- 
furvey or living in the neighbour! tood, who had been re¬ 
commended by tome of the principal gent lemen of the 
country, as a proper perfon (for this work, went out every 
day that the weather permitted, to take lebuons of the 
hill, and angles between fevcntl objects, for determining 
the figure and dimenlions of the hill. The method made, 
rife of was this, which was propofed by Mr. burrow, 
and was well adapted to the. purpofe. A number of fla¬ 
tten poles were fet up at convenient diftances ail round 
the foot of Schehallicn; but rather without its bate, and 
chiefly on little eminences riling from the foot of it, 
which formed a polygon of many iides, furrounding the 
hill; and when delineated on paper, fliew very nearly 
the fhape of its bafe. At each ftation, the angular poll- 
tion of two or more of the other ftations being obferved 
with the theodolite, and one fide being determined by 
hieans of a meafnred bafe, all the other fides will be 
"known. From thefe 'ftations, feddons of the hill up to 


the top were taken in the following manner. The the¬ 
odolite, being placed at any ftation, was pointed towards 
the hill-; and a labourer was fent with a number of poles, 
which hie was -to'plant in the ground truly upright, at 
and ; in a vertical? plane, according to 
fighals^Hibkh,e received lxom-the perfon that flood at 
the theQdfilfld^whh alfq'took the altitude of* the .foot of 


each 
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each pole, and likewffe the horizontal angle contained, 
between the plane of the feftion poles and the next Na¬ 
tion pole to the right or left. The theodolite was then 
removed, and planted diredly over the centre of this 
ftation pole, which was removed for this pnrpofe; and 
the horizontal angle taken between a pole now planted 
at the firft ftation and each of the poles of the fedlion. 
The horizontal diftance of the two ftation poles being 
known, the horizontal diftance of each, of the fe&ion 
poles from the firft ftation, and their refpedive perpen¬ 
dicular, altitudes above it, or depth below it, will be given. 

It is manifeft, that thefe operations, when connected 
by angles, with the two ftations of the obferv.atory and 
the meridian line, would at the fame time give the ihape 
and dimenfions of the hill, and the diftance of the pa¬ 
rallels of latitude pafling through the two ftations of the 
obfervatory, as well as their refpedive elevations above 
the bafe of the hill. But errors being apt to accumu¬ 
late in a long chain of triangles; to obviate this danger, 
as well as to produce a check on any great miftakes, that 
might happen to be made in reading off, or writing down, 
the angles, I caufed a heap of ftones, or cam as it is 
called by the people of the country, to be raffed in a cir¬ 
cular figure fix feet high, at the higheft point ofthe ridge 
of the hill, which is to the Weft of it, as a fignal to be 
obferved from the, feveral. gngles of the polygon, and as 
a means of connecting the two ftations of the obferva T 
tory hy a fmaller. iiiumher of triangles. Another cam 
towards the_Eaftem end of the ridge of the hill was 
.. Y y y 2 afterwards 
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afterwards fet up for the like purpofe. I propofed to de¬ 
termine the diftance of the two earns by connecting 
them by angles with a bale, to be meafured in a level 
lpot in the vale below the hill, and then to make life of 
' the faid diftance as a fecondary hale for determining the 
fides of the polygon, and the diftance of the two ftations 
of the oblervatory. Had the two cams been viiible from 
the two ftations of the obfervatory, two triangles would 
have fufficed for connecting the two ftations together* 
But, notwithftanding that this was not the calc, and that 
only the two earns were vifible from one another, yet all 
the angles of thefe two triangles were meafured by Mr. 
burrow in the following method, fuggefted by himfelf. 
Be went With the theodolite to the neighbouring hill on 
the South fide of Schehallien, which runs parallel to it; 
and, by varying his fttuation, found a point whence the 
Weftem earn and Southern obfervotory appeared by the 
theodolite to be in one vertical plane, and removing the 
theodolite he planted a pole there. t Ip like manner he 
planted i another pole on the feme hill,in -.^vertical plane 
Witethe 'Southern- obfervatOry and Eater a m*'n . -gr hen 
i^hlngbOthho^^ 

,contained betv^eeh ; t&e -t#o-- pdies r -*whi^dtd'Si Evident is 
^uiiftoat^'dppbfite driglepOf thhriontiined between the 
’Lfend going' tdthe-^effc ■r^,he took the angle 
MrilM between the'Eaft eam'milthv pole printed on 
hM inclineWi%hfthe:«Ot#hernobf©rvatory 
mftwrof’■ kith "the'.angle be- 

4nd'''S©utherif>0fefer\''&t|3(ry. ■■■■ .{Aijtd 
l^lypgding i kb the ! EMl ribw, lie - took the angle con- 

^ tamed 
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tamed between the Weftern earn and the pole placed on 
theoppofite hill in a line with the Eaft earn and Southern 
obfervatory, which is the fame with the angle contained 
between the Weftern cam and Southern obfervatory. 
Thus were the three angles found of the triangle made 
by the Southern obfervatory and two earns . In the like 
manner were the angles of the triangle made by the 
Northern obfervatory and two cams found afterwards. 
And, as a proof that the angles of the two triangles were 
rightly determined, their fu-m in the firft cafe differed 
from 18 o° by little more than two minutes; and in the 
fecond cafe by only half a minute. 

Notwithstanding the advantages which attended this 
method of finding the diftance of the two flattens of the 
obfervatory, I thought it proper to make rife alfo of the 
other method of doing the fame thing, by a,%a]lmtmr 
her of triangles carried diredtly ^Gfofs the hill ? ,thinkhig 
it expedient, in a matter of fuck coifteguepce, to rely on 
no fingle operation;, hut, as far as pojpble,. to confirni 
every deduction by another .found in, an independent 
manner. I had caufed two poles to be fet as far up the 
bill of Schehallien as they could be placed; one as near 
$1$. Weftern, and the other the Eaftern ffrn 
could he, lb as to be vifible from the Southern ftatipn of 
.the jobfdryafory; alfo r ip vifible 

from)tbe,'i!^Qitly,p]^ry!%to^i yery -near 

.the. Si'SL&.i.carni) i : 3^9 d^iant^fioiii 

the Whfiemmofi-=pf the South 

.obfervatory,; 

.part, although it grew wider, both to the Weft , and 
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Taft, but much more towards the latter. With thefe 
four poles, the Eaft cam, and the two ftations of the ob¬ 
fervatory, five triangles were formed, conned; ug the two 
.llations (if the obfervatory, the relative fit nation of which 
to each other would be determined as toon as the length 
of any one of the tides of thefe triangles was known, 
either by comparing it with abate meafured its the valley 
below, or with the dirtance of the two cams fettled in 
that manner. 

I had got fuflkient obfervations of zenith, di fiances of 
•liars with the fedor on the South tide of the hill by the 
15th of Augutl; I prepared therefore for removing the 
obfervatory and iuftruments to the new illation on the 
North fide. This was a work of great labour and dif- 
faculty, as every thing 'was,carried over the ridge of the 
hill on men’s fhoulders, and fome of the packages were 
very weighty; it employed the labour of twelve men for 
a week, and was eompleated on the 26th. A large level 
■area had been cut away, with great labour, here, in t he 
fide of the hill, for receiving the obfervatory, as had be¬ 
fore been done on the South fide of the hill. A new bo~ 
thte was alfo ere&ed, and places for holding the qua¬ 
drant and tranfit inftrument, as before, adjoining to the 
•obfervatory. 

The badnefs of the weather prevented me from be¬ 
ginning my obfervations with the fedtor till the 4th of 
-September ; but, that being a deaf night; I had a fair op¬ 
portunity ©f putting in practice the method of bringing 
the infirumefit into the‘toerkUaii by the tranfits of the 

ilars 
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ftars acrofs tlie plane of the fedor, which was mentioned 
before. The fedor being put up with its plane facing 
the Weft, and let near the meridian by the variation.' 
compafs, allowing for the variation, I found, by the 
tranfit of o Draconis, on the North licTe of the zenith, 
compared with thofe of /<■, i and 0 Gygni on the South 
fide,, that the inftrument deviated 49^ minutes to the 
Weft of the South in azimuth; which being correded, 
by turning the inftrument about on its vertical axis, 
towards the Eaft, by the help of the divisions on the azi¬ 
muth circle; 1 then found, by the tranlit of n Cfephei, 
on the North fide of the zenith compared with that of 
jr Cygnion the South fide, that the inftrument deviated 
feven minutes to the Eaft of the South in azimuth, which 
1 correded accordingly. And fo near was it brought to 
the meridian in this manner, that by the molt exad com- 
parifon of the traillits of feveral ftars on the 7th and 8th 
inftant, it appeared to be only two minutes out of the 
meridian, and that to the Eaft of the South; which Email 
error I alfo attempted to corred; but the inftrument 
refted one minute out of the pofition which I intended 
to give it, owing to the difficulty of turning it about to 
Inch great nicety, and fo I let it remain. 

It was indeed a moft fortunate circumftance, that I thus 
got the inftrument fo near the meridian by the very firft 
night’s oblervationsj thofe of September,4th; for the bad- 
nefs of the wealher.in the day prevented me from getting a 
meridian line b.y theSmi till the 15 th. Had I therefore been 
obliged towait for fetting the inftrument right by the Sun; 

I Ihould. 
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I ilioukl iiave loft four good days obfcrvations, whkhwcrb 
two-thirds of thole I took on this fide of the hill with the 
plane of the inftrument turned to the Weft, and been re¬ 
tarded near three weeks in my obfcrvations; and, as the 
opportunities of weather fit for obferving at all were blit 
very rare, I might have been thereby thrown hack into 
the winter, and defeated of making ib complete a fet of 
obfcrvations on the North fide of the hill as I had got 
on the South fide, whole correspondence would thereby 
have been rendered Ids perfect. I had the iatisfadion, 
however, when I drew the meridian line on the floor of 
the obfervatory by the equal altitudes of the Sun taken 
on the i sth, to find it agree perfectly, even to the fame 
minute, with the petition of the inftrument, as deter¬ 
mined by the tranfits of the ftars. But no one will doubt 
of the fuperior eafe and readinefs afforded by the latter 
method, in .preference to the other. 

On the aotli of September I compleated the obierva- 
tions with the plane of the fedtor turned to the Weft, 
having obferved 3 a ftars, and taken 68 obfcrvations in 
alhOntheaad, I turned it about with'the plane to face 
tlie Eaff, and fet it again in the meridian, 1 >f putting it 
parallel to its former portion, by means of the meridian 
line feeured by marks made on picquets let into the 
groundperpendiailariy below the plane of the inftrument, 
before it was turned. Between this time and the 24th of 
Oaober^lobferved 37 ftars, and*took 160 obfcrvations 
in ail, with'life plane of the inftrumeht facing the baft.: 
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and thus I compleated my whole feries of observations 
with the fecftor, having obferved 43 different ftars in all, 
on both tides of the hill, and taken 337 obfervations. 

As a few obfervations, taken with fo excellent an in- 
ftrument as this zenith febtor, would have been fufficient 
to determine the apparent difference of latitude of the 
two ftations of the obfervatory, to a fecond or two; I 
am apprehenlive I may be thought hy many to have 
multiplied obfervations unneceffarily. However that 
may be, I apprehend, that doubling the obfervations 
ill each ftation of the obfervatory, by taking them with 
the plane of the inftrument alternately facing the Eaffc 
and Weft, will be allowed to be a proper ftep, as the 
line of collimation of the inftrument is hereby feparately 
determined at each ftation, and thereby all danger of any 
alteration happening in the fame, in its removal from one 
fide of the hill to the other, is intirely obviated. I had, 
indeed, all the reafon in the world to think, that the 
iebtor -was carried from one ftation to the other without 
the leaft accident; but ftill it was proper to guard againft 
what was poiftblc to happen. 

But I had rcafons alfo for multiplying the obfervations 
made in the lame political of the inftrument. It was im¬ 
portant to demon ft rate the exadtneis of the inftrument 
from the near agreement of a number of obfervations 
taken with it, as its excellence was not to be intirely pre¬ 
fumed, milefs this proof could befhewn in its favour. Be¬ 
ll des, it might be cxpebfce'd, that fome unftcadinefs or warp- 
! Vol. LXV: " ' "t z z ' '"ing' 
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ing of the wooden hand on which it was fuppoited, might 
affect the accuracy of the obfervations; or there might be 
Variable and difeordant re fractions, even near the zenith, 
on the fide of lb ffeep a hill, more than are found in 
lower lit nations. Add to this, that when I began my oIm 
fervations on the South fide of the hill, having a proipebfc 
of bad weather before me, and not knowing how few ob- 
fervations I might be able to get on either fide of the 
hill,-I thought it prudent to endeavour to ohlerve mol 
of the ftars in the Britiih catalogue, which came within 
the reach of the initrument, that 1 might be lure of being 
provided with obfervations of feme at lealt of the fame 
ftars, which I might afterwards obferve when I ftiould 
be removed tq the North fide of the hill ; where, after 
in interval of perhaps lbme months, many ftars, that 
before paffed the meridian in the night, would pals it: in 
the day, and confequently be either invifible through 
the telefcope of the fedtor, or more precarious of being 

feen.' t.•••. ■ ■ , ■ ■ 

: Although a meridian line had been found by the tran fit 
inftrument at the South obfervatory, whereby the re¬ 
lative ftituation of the, two ftations' of the obfervatory, as 
well as of the other points of the hill,. with refpect to the 
meridian, might be determined; yet 1 judged it would be 
more fatisfadtory to confirm this by another meridian 
finedrawn, atthe Northern obfervatory. This 1 found, 
asi febiffdohe, the >formery. by fetting ..the tranfit inftra- 
raent Id-ag^dewithithe pule^arat the computed time of 
it* :pafti6githei'menffiafc^'aud* confirmed it by comparing 
. I ■' c: s V > ' tile 
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the difference of the tranfits of the pole-fear and of a Pe- 
gafi, a, Andromedse, and y Pegafe, with their difference 
of right afcenfion, in the fame manner by which I had 
put the fedtor in the plane of the meridian, and found it 
to agree with the former meridian line within two mi¬ 
nutes. ' 1 

It remains to give an account of the manner in which 
the two bafes were meafured; one in a level fpot at the 
foot of the hill, to the Southward; and the other at the 
diftance of about miles from the hill to the North- 
weft, in the plain of Eannock. I caufed two mea- 
furing poles to be made of ftrait-grained well-feafoned 
fir, in the form of fquare tubes, 3 inches fquare and 20 
feet long, and ftrengthened with fquare pieces within- 
fide at feveral diftances. Thefe were careful! y compared 
with the brafs feandard made by Mr. bird, the fame which 
was ufed in the meafure of the degree at Pentyl vania, im¬ 
mediately before they w ere applied to the meafure of the 
bafes, and the height of the thermometer noted at the 
time in order to make allowance for the expanfion or con- 
tradlion of the brafs feandard by heat or cold. F our wooden 
ft an ds were provided for fupporting the poles; each hav¬ 
ing a, triangular bafe with.three iron fpikes beneath, at 
each of the angles. An upright pole, fix feet high, role, 
from the middle of one fide of the triangle, and two fiiorfc 
braces were joined to-it fnom the: two ends of this fide, ; 
and along flant pole fromtiie oppofi te angle. Two Hiding: 
arms w'er.e put, upon!the pole,; capable of being' 

raifed lakovevand the other baloiWTbe 

Z z z 2 place 
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place where the flant pole was fattened to the upright 
pole, for fupporting the rncafuring poles at a convenient 
height above the ground. In meafuring the bale,oneend 
of a pole was f up ported on oneof the Hands, and the other 
end bn another ttand; aiid it was let horizontal by means 
of a fpirif level laid on it about the middle, and by rah-, 
ing or deprefling the arm on which it retted at one or 
the other end. The other pole was then, in like man¬ 
ner, fupported on the two other Hands truly level, and, 
in the fame vertical plane with the former pole, namely, 
that of the intended hale, without regarding whether 
they were exadlly of the lame height:, and with feme 
fniall horizontal interval between their ends. This in¬ 


terval was meafured by laying one leg of a brals redan¬ 
gle, which was divided into inches and tenths, along one 
pole, while the other, or vertical leg, touched the end of 
the other pole: for it was not thought advilcable, to 
bring the ends of the poles to touch exadlv, as that would 
Iva^e taken up a great deal of time, and might have en- 
dangered the altering the petition of the liindermqft pole, 
if it’ihduld i phance, to receive any fliock by laying down 
the'lirLnl^pole. It is evident, tlrat the niches andfenths 
giveh *h ! y the" divisions' pf the brafs redangle : are to lie 
addptf into one lum together with the poles, in computing 
fhetength of the bale. When the foremoft pole was trul y 


placed, and the interval between them hact been mea- 
fur^hJ'j the divided fide of the brgfe redangle, the hlnd- 
ermoSwle^^sjtaien an^f )m dand(s on whhhh had 
refta' 
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on them, truly level, and in the true direction of the bate,. 
In order to fet the poles continually in the proper direc¬ 
tion of the bale, the' following method was ufed. The 
theodolite was firft fet up at one end of the bafe, and an 
upright pole at the other, and another in the middle,, and 
a third Was from time to time advanced to a little diftancq ; 
forward; and the meafuring poles were fometimes placed;. 
in the proper diredion by the eye, looking along , the 
lengths of both poles together to the upright pole before 
them, and fometimes by the help of the theodolite.. la, 
this manner, about the middle of September, a bafe was; 
meafured by Mr. burrow and Mr. menzies of .3013 
feet, in the valley at the foot of the hill to the South- 
weft; but not fo accurately as this method is capable of, 
owing to the ftands being very unfteady, through the 
loofenefs of the fpikes in the feet and other faults, during, 
the meafuring the firft quarter of the bafe, though they;, 
were mended before the menfuration of the remainder 
of it. The menfuration of another bafe of the length 
of 5897 feet, in the meadow of Rannock, about 2- miles 
to the South-weft of the centre of the hill, which I at-, 
tended myfelf, was performed with the greateft accu¬ 
racy, 5 according to the fame method, on the 10th, x ith, 
and 1 zth of Odober, with new ftands, more fubftantial 
and firm than the former. ' 

The extreme badnefs of the weather no lefts retarded.. 
th e operations : Of the fturvey than the celeftial obfer-, 
vatiOns-; for thfefe was alrhoft conftant rain, mift, or, 
high wide!, fo o^ffcrud the" ufefo'f the theodolite; indeed 

all 
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all the people of the country agreed, it was the worft 
fcafon that had ever been known. So that it was not till 
the 20th of October that the fictions had been tarried 
all round the hill. Nor would this work have been lb 
much forwarded as it was, had it not been for the ufe of 
an additional theodolite of the fame eonftrudion, and by 
the fame maker, as the former, which was lent me, upon 
my requeft, by the right honourable James stuart 
Mackenzie, lord privy leal for Scotland; who, hav¬ 
ing long cultivated a diftinguiihed tallc for altronomy, 
was pleafed to honour the experiment of attraction with 
every aftiftance, which, his intereit or recommendation 
could procure. I am particularly to acknowledge the fa- 
vopr he conferred upon me by introducing me to the ac¬ 
quaintance of Sir Robert menzi.es, baronet, his brother- 
in-law, a gentlemanconveriant in mathematical and phi- 
lofophical learning, who honoured me with his friend-, 
ihip during my refidence in the country; and, bolides; 
many perfonal civilities fliewn to myfelf, rendered many 
materialaffiftances to the main purpoie of carrying on the 
experiment. It is with plcafure alio, that 1 acknowledge 
the civilities of ail thg neighbouring, .g^nllymeiijawlio 
often paidmeviilts on the hill, and ggvemcfhe fulleit con¬ 
viction that their country is wifh juftice celebrated for its 
hofpitality and attention to ft rangers. I was honoured 
a|fq bjwdfits from many learned gentlemen, who came 
from a'.gjejifc diftancekparticul^y tfte lord privy leal, 
DrV at 'Qlafgovy, and his, 

’ . • ' .fqjl, 
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fon, and Dr. reid, profcffbr of moral philofophy, and Mr. 
Anderson, profefi.br of natural philofophy, alfo at Glas¬ 
gow, lord polwarth, Mr. ramsay, prorcffor of natu¬ 
ral hiftory at Edinburgh, Mr. Commiffioner menzies of 
the Cultoms at Edinburgh, Mr. Copland and Mr. play- 
fore, of the univerfity of Aberdeen, the rev. Mr. brice,, 
and my efteemed friend Col. roy, who had been my 
companion in the journey as far as Edinburgh. So great 
a noife had the attempt of this uncommon experiment 
made in the country, and fo many friends did it meet 
with interefted in the fuccefs of it! 

The nfe'of the two theodolites at once, as mentioned 
above, much forwarded the compleating of tfie fedtions 
all the month of OctoberMr. menzies obferving the 
bearings at one ftation with one theodolite, while Mr.. 
burrow obferved the altitudes or depreffions with the' 
other theodolite at the other ftation; and. the la¬ 
bourer, who ufed to plant the poles in the hill, taking- 
only one pole with him, and fixing it up at one place to 
be obferved at both theodolites, and then removing it to 
the next ftation for the like purpofe. Notwithftanding 
which, the weather grew at length fo bad, by the early 
coming in of froft and fnow in the beginning of No¬ 
vember, when the furvey was near complealed, as to ren¬ 
der it inijpoflible to do any thing more that feafon. It 
became thefefbfe* lifeceftary to fihifti this aftronomical 
campaign, leaving the theodolite' in the care of Mr. men-. 
ziEis; to cdniplelfoMlit'little ‘remained to be done the 
next leafon. 


I hav® 
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I have thus defcribed the plan which was adopted for 
the operations on Schchallien, and the manner in which 
it was carried into execution; it only remains to give the 
refult of computations made upon thole operations for 
deducing the effedt of the attraction of the mountain. 
The operations themfelvos at large Hull be communi¬ 
cated another opportunity. 

■ I had caufed the arch of the fedior to he divided by 
fine points, according to a new and arbitrary diviilon 
adapted to the method of continual biicdtion. One- 
eighth part of the radius of t he inUrumcnt was found 
by three bifedtions, and applied as a chord to the arch 
from fhe middle on each Ode, intercepting each way 

i* 

01 ' . / ; // , , 

• 7' 9 TpVptT* Thefc fpaces were each divided by points 

• into i m parts, by continual biicdtion; therefore one di- 

vjfiouwill contain 3 21,561854. Hence the number of 
degrees and minutes anfiweriug to any number of divi- 
. lions may eafily be found. Tw.eiit y-four additional parts 
were alfojet off taken from the former, and added at the 
rP^Blk diviJlou on each fwky bxfilLup the whole extent 
, of jtlr^e? t arch>.' .wbidhThm epofifted of ■ djvifians; on 
each fide, of -.the •centre* Tanlwemg •' to an angle of 


gfl; v t // . „ ; 

37,4, which was 'therefore the greateft angle the 
infkument was callable of mealuring. To find the value 

pi me parts or the micrometer: in leconds, l meat ured t he 

•JjC|2 Imcftli^v ? ; ;u:. MW i ■ jo;-, -p-- ; - 
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from' o to 128 on each fide of the middle or point 
marked o upon the arch. By a mean of ail thole mea- 

/ it 

fares, one divilion of the arch or 3 2,1,562 came Out 
equal to four revolutions and 34,8272 parts of the mi¬ 
crometer, 41 of which make one revolution; and there- 

// 

fore 011c part is equal to 1,0137545, and 41 or one re- 

a 

volution is equal to 41,5 6 39345. Hence the value of any 
number of revolutions and parts of the micrometer may 
be eafily found. At all obiervations of the lame liar, 
whether on the North or South fide of the hill, I brought 
the lame point of the arch, namely, that which agreed 
neared with the zenith diftance of the liar, under the 
plumb-line, lb that the difference of the apparent zenith 
diifances of the fame liar on contrary lldes of the hill is 
given in parts of the micrometer, and has no reference 
to the divifions of the inftrument, whether they he equal 
or unequal; and, the parts of the micrometer ferew being 
perfe&ly equal, as I had formerly latisfied myfelf by mea- 
faring the interval of two given points on the arch with 
different parts of the ierew, that difference of apparent 
zenith diftanees may be perfectly relied on, as far as de¬ 
pends upon the inftrument, provided the Infection of the 
ftar by the wire in the tele!cope, and that of the point 
on the arch by the plumb-line, were accurately per¬ 
formed. As the pique of the inftrument was placed both 
Eaft and Weft, at both ftations of the obfervatory, the 
difference of the latitude of the two ftations may he found 
Vol. LXV. 4 A 
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as'well from the obfervations made in one portion ot’the 
inltrumcnt as the other, if the imlrument had ithlhrcd 
no change l.»y being carried over the hill, that is to f :Vj 
ff the line of colhmation was not: altered therein, the re- 
fults fhotild come out equally true from the obfervations 
taken in both petitions of the inihument. On the con¬ 
trary, if the line of collinvation Humid, by any means, 
iliat’e fullered any alteration between the obfervations 
made at the two ftations, this would caufe the difference 
of latitude to appear too imall, by the ohJervatioms ma.de 
in one poiition of the inttrument, by the quantity of * lie 
jutciatioii, and as much too great, in the other political 
of the inttrument. But kill the mean between the two 
refults, deduced from the obfervations taken in the two 
different politions of the inftniment, would give the true 
difference of latitude; and that equally, whether the Hue 
of collimation had fuffered any change or not. There- 
foie this will be the belt method of comparing the ob¬ 
fervations together, and 1 Audi take a mean of all the re- 
fuks, deduced from the obfervations taken in cadi pof. 
tida Wistheffnftrament feparatoiy, and then a mean of 
thole means for the true difference of latitude^ By tingle 
■obfervations of ten ftars; viz..&# y &\<i n .Qzffiepcu, and 
h ^ & 39, 4 5 t anti 53 Draconis, made on both tides 
of the hill, with the plane of the fe&or fiidnv the Weil 


the esiAViffistfte iny tables 1 annexed to my dbi'ekh 

al'Obfemtory); the apparent dif- 

ference 
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ference of latitude between the two ftations of the o.bfer- 
vatoiy, conics out 54ri? 54>7 •> S4j°> 55>4> 555?®, 

Jf a jt 

S'VT 54>°> 5 4? 3) 5 3 rib rdpedllvely; the mean of all 

u 

which is 54,2; the greatcil difference of any one refillt 
from the mean being only i". In like manner, by fingle 
obfervations of as many thus; viz. (3 and a Gaffiepeoe; 
s Urfae majoris; /?, 39, 46, o, 49, and 53, Draconis; and 
■ 3 3 Cygni; made on both tides of the hill, with the plane 
of the lector facing the Eaft; after making all the al¬ 
lowances as before, the apparent difference of latitude 

■ 1 * 

a u // a // it if 

comes out 54,5,' 52,3, 56,8, 53,5, 54,5, 57,2,'56,1, 

// u it 

5 5,3, 54,1, 55,1, rcipectively; the mean of all which 
is 5 5 // ; the greateft difference of any one rcfiilt from the 

it 1 ■ i i ,// 

mean being 1". The two means 54,2 and 55,0 differ 

U il 

only 0*8, which fhould argue only an alteration of 0,4 
in the line of collirhation: but this is too fmall a quan¬ 
tity to be depended on; and therefore it is moil probable, 
that the Hate of the inftrument remained unvaried. 
However, whether it did or no, the mean ofthetffo 

n ' ' 1 1 t i 1 f 11 

means, or 54,6, is to be eileenie.d thq^ppqrent difference 
of latituflqhqtT^^P th$fc>yo ffations ; of the obfervatory, 

: and* when equipped with the difference of latitude which 
ffujuid refbff th§; trigonometrical meaiines, will 

.give the jfuni hfithe-tyv'ovcontrary attraffions ijf ..the^ilb 
, 1 4A2 • it 
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It mnft be owned, that this point will be fettled with 
rather more certainty when all the obieivations made 
with the feftor, which exceed 300, 11 roll have been com¬ 
puted; but, as from the agreement of thefe k fulls toge¬ 
ther, as well as from the final! differences that are nfuaUy 
found in obfervations made within a few days of one 
another, one may prefame, that thcrclult from t he whole 
wilbhot differ materially from that dednecd above from 
4d.h)hfep/atidns, I thought I had better take this oppor¬ 
tunity of gratifying the impatience of the Society in pre- 
lenting them with thole my iirft computations before 
their fummer reccfs, than delay giving them any account 
at all of this experiment, till I had leifnre to complete the 
whole of my calculations. 

I am now to fhew, what the diftance is between the 
parallels of latitude puffing through the two ilations of 
tljie obfervatory in feet, according to the trinogometrical 
meiifiiration; and thence, what the difference of latitude 
ought to have been, if the hill had been away, or had 
eis^rted no ienffble attraction. This depends on the enu 

• feveral particulars, _ ' , 

• rThe length: of, the hafe m ( caflu*ed m the meadow 
of ftamoch was 5897,1.19. feet, according .to''the flute 
qf. the brafs llandard when the thermometer was at 
49?;;,! hut, to reduce it to anfwer to the Hate of the brafs 
ftandard in the heat of 62°, we muff fubtract 16,721 

; wc-lhonM alfe* fuhtradfei fhit^er■ oy$it 7, tor the di- 

rainudpn^whic^ the brafs ftandard has fuffered by wear, 
and there remaihs s^S^jd^’T'feetfot'tlle true lentrth of 
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the bafe inR.an.nodi. Sec Pliil. Traill. vol.L’V HI- ?• S 1 3 
32,4. and 326. Hence, with the help of the angles takei 
with, the theodolite at the ends ol the bale in k.miioch 


and at the Weft cam, the horizontal diftance between 
the Eaft and Weft cams comes out 4047,4 iect. ^ Nearly 
the lame refult conies out from the bale mcaluicd.on 
the South fide of the hill, though with left exadneft* 
this, when all corrcdions arc made, is 301 1,684 feet,, 
whence the diftance of the two earns fhoulcl come out 
4058 feet, or about ten feet longer than relultsfrom the 
bale in Rannoch. Rut I prefer the dedudion from the 
bafe in Rannoch as moft to be depended on. Hence, by 
the calculation of the two triangles formed by the two 
cams and the two Rations of theobl'ervatory,the diftance. 
between the parallels of latitude palling through the two 
Rations comes out 4364,4 feet, which, according to M., 
bough er’s table of the length of a degree in this latitude of 
56° 40;', at the rate of x o 1,64 Engliih feet to one fcconcl, 


anlwers to an arc of the meridian of 42,94. 1 he other 

feries of triangles carried acrofs the hill, gives the lame 
diftance of the parallels only 10 feet lels, and tonic- 
quently the arc of the meridian only ftth of a fccoiul 
Ids. Thus the difference of latitude found by the aftro-' 
nomical obfervations, comes out greater than the diffid¬ 
ence of latitude anlwering to the diftance of the pat allcls, 

1 * * * *’ 1 ! ; .* *' 11 h. ‘ ' 

the former hdii'g^s^fiy ;the ^tter only 4 2 > 94 * T bc : 


difference, 14,6 i$ to he attributed to the fum of the two 
contrary attractions of the hill. 

The 
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The attraction of the hill, computed in a rough man¬ 
ner, on iuppolition of id deulity being equal to the mean 
duality of the earth, and the three of atf rad ion being in- 
verfely as the fquares of the diikuues, comes out about 
double this. Whence it Ihould follow, that rite duality of 
the hill is about half the mean denfity of the earth, hut 
this point cannot be properly fettled till the figure and di~ 
.menfions of the hill have been calculated from the fur- 
vey, and thence the attraction of the hill, found from the 
calculation of lev eral feparate parts of it, into which it is 
to be divided, which will he a work of much time and 
labour; the reiult of which, will be communicated at. 
feme future opportunity. 

/ Having thus come to a happy end of this experiment, 
wc may now con fitter ieveral confequences {lowing from 
it, tending to illultrate feme important quell ions in na¬ 
tural phiiofophy. 

1. It appears from this experiment, that the mouii- 
fain Schehallien exerts a lcniible attraction; therefore, 
'from the rules of philolbpluiing, we are to conclude, that 
dvery mountain, and indeed every particle of the earth, 

eiidhed with the fame property, in proportion to its 
qtiahtity of matter. 

2. The law of the variation of this force, in the in- 
v'bffd ratio of the fquares of the diitances,as laid down by 

NEWTON, is alfo confirmed by this experiment, 
ofiattraaioti of the hill had been only to 
thaf as tlie matter ih the hill to that of the 

'fry the near ap~ 

* ' ■ ’ " I ' - preach 
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preach to its centre, tSic attraction thereof nu'ifl have 
been wholly infcnithlc. But now, by only fuppofing the 
mean denfity of the earth to he double to that: of the lull, 
which feems very probable from other con 15 derat ions, 
the attraction of the hill will he reconciled to tire gene- 
ral law of the variation of attraction in the invcrle du¬ 
plicate ratio of the dilhmccs, as deduced by Sir Isaac 
newton from the companion of the motion of the hea¬ 
venly bodies with the force of gravity at the furface of 
the earth; and the analogy of nature will be preferred. 

3. Wc may now, therefore, he allowed to admit this 
law; and to acknowledge, that the mean denfity of the 
earth is at leait double of that at the. furface, and confe- 
qucntly, that the deniity of the internal parts of the earth 
is much greater than near the furface. Hence alfo, the 
whole quantity of-matter in the earth will be at leaf!: as 
great again as if it had been all compofed of matter of 
the fame denfity with that at the furface; or will be 
about four or five times as great as if it were all com- 
pofed of water. The idea thus afforded us, from this 
experiment, of the ’great denfity of the internal parts of 
the earth, is totally' contrary to the hypothecs of fome 
naturalifts, who fuppofe the earth to he only a great hol¬ 
low fhell of matter; fupporting itfelf from the property 
of an arch, with an immenfe vacuity in the midft of it. 
But, were that the cafe, the attraction of mountains, and 
even finaller inequalities in flic earth’s furface, would be 
very great, contrary to experiment, and would affect the- 
•' " !i ' ' ’ meafures 
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meafures of the degrees of the meridian much more than 
we find they do; and the variation of gravity in different 
Jatitudcs in going from the equator to the poke, as found 


hy pendulums, would not he near lo regular as it has 
been found by experiment to he. 

4. The den fit y of the fuperfidal parts of the earth, 
being, however, fufiieient to produce fallible dcfledions 
in the plumb-lines of allronomical iufiruments, will 
•thereby caule apparent inequalities in the menliirations 
of decrees in the meridian; and therefore it becomes a 
matter of great importance to dmfe thole places for mea¬ 
suring degrees, where the irregular attractions of the ele¬ 
vated parts may be fmall, or in fome mcafure compenfute 
one another; or elfe it will be neeelfary to make allow¬ 
ance for their effects, which cannot but lie a work of 
great difficulty, and perhaps liable to great uncertainty. 

After all, it is to be wifhed, that other experiments of 
the like kind with this were made in various places, at¬ 
tended with different cireumftances. We feldom acquire 
full fatisfadion from a lingle experiment on any fubjed. 
Some may doubt, whether the dcnllty of the matter near 
the furface of the earth may not be fubjed to conlidera- 
ble variation,; though perhaps, taking large mafles toge¬ 
ther, the denfity may be more uniform than is commonly 
imagined, except in hills that have been volcanos. The 
mountain Schehallien, however, bears not any appear¬ 
ance of having ever been in that ftate; it being extremely 
folid and denfe, and feemingly conrpofed of an intire 
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rock. New obfervations on the attraction of °^ 1C1 
woukl tend to procure us fatisfa&ion in tbuJe points. ^ * 
whatever experiments of this kind be m'ade hereattc.^^ 
ii- he alwavs 'Talcfullv remembered, that the world li * 1 
lolthc Grit ioi'is factory one to .!,« >-™cd seal o 
the iloyal Society, fupported by the muniliccu^ 0 1 
gkorge the third. 


4 B 


Yol. LXY. 
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Obfemtiotu of .Stars made with the zenith feelor on the mountain 
SchehalKen, for diicovcrim*' its atnvuiMon. 
j j Rdiilt of Oblei'vations on the South-lkle of Schchallicn. 

Names of llVim cm I Limb of the SeAor turned to )i Limb of the. SN!«n- turned to the 


the Stars, the limb 
aCaffio-| ^ c 


the hull* 


s ju.yzo. 
4 b i‘3Si4 :: 


W* 16N 
Major, 


i Aug. 4- J. 
S a*7» 1 W5 


Aug. H. 
N 2.5,7 : 


" • —4 .| — 

,fl ; .1 Jn 


^ July 25. 26, 

Is 6,2 5,4 



Aug'. 2. 
h 6,5 

4. 

5*4 






Aug, l. 

N *.37,4 

■ %. 
H,1 ■ 

4* 

2 4?4 

5- 

26,9 

6. 

26,4 

J.V 

*8,7 


, Aug,'1. , 

. S 9,2 . : 

*$• 
7>9 , 





•**'*., 

.Aug. 5,1 
m 1.20,7' 

-.... ii 


1 v *' 

j 

>' " ■ j 
■, ; 



■ 

Aug. i. ij 

■ 

1 

1' 1 V 

! 

Tiyt 

1 . 

j 





















[ S37 1 

Reiuii: of Observations on the South-iule. of bchd'uiliien. 


Names oi b 
the Stars. 

oint on 
h: limit* 

j/ im h of Um Softer turned to 1 
the Kail. 

Limb of the Seftor turned to the 
Weft. 

45 Draco* 
nis. 

4'N 

; uiv 21. 

N 1,0 

2<). 

2,8 

| 


Aug. x. 
89,4 

4* 

U ,2 [ 

A- 

)? 6 




46 

i 

?. 4 S 

l"iy 2 4‘ 

N 23,9 

2 6 * 

24 ,7 


1 

An;;. 4. 
ft 13,6 

10. 

16,4: I 

15. 

5,6 




0 

44N 

July at. 
K 4 ,a 

25. 

3>7 

26. 

2,2 

28. 

2,0 

^ 9 * 

! ’° 

Aug. 1. 

S 12,7 

4 * 

12,4 

i 

1 



4.8 

‘.SN 





lj 

Aug. 11 

N 2.5,1 

15. 

6,0 

1 

1 



*19 

24S 

i uly 29. 

N a.a8,o 





Aug. t. 

N 2.16,4 

4 - 

17,8 





S 3 

3 $ 

July 26. 

S 2,2/2 

28. 

at, 5 




Aug* 1. 
832,0 

4 * 

3 D 5 

.. 1 

IS- i 

18,4 




S 4 

iaft 

July 39* 

S x 8,4 





Aug. 15. 
8 25,S 





1 

* Cjrgni 

66S ! 

fuly si. 

‘ S o,i 

26. 
ft 0,3 







j 

— .1' 


, 

4 

97S 

—--- 

July 21. 
ft. a.36,0 

28. 

35 ,° 

2 9 - 

3 S ,8 

S 1 * 

36,5 


Aug. 1. 
N 2.23,5 

4 - 1 

22,8 

; / 

i * 




0 

X24S 

July 26. 
S 19,6 

3 1, 

i 7>5 




Aug. 1. 

S 31,4 


.J. 

‘ '■ ! 

J- 

1 \ 

23 : 

, 5^ 

July 24. 

ft 8,5 

2 9- 

8,7 

S^- 

ii,0 



Aug. t. 
$ 2,7 

4 * 

2*4 

1* 

i >5 

'S* 


\ 

■ 33 

X4S 

■ July 24. 
ft 1.0,2 

26. 

°>S 

29. 

t ,3 

3 ?- 

3 * 1 


Aug. 1. 
N 3 °j 4 

4- 

3°,7 

T 

3 ^ 6 

15. 

34,9 

1', 


„ Ceplie 

\ 77ft 

[■ Jfty 2 3’ 

$S>5 

/ ' 26. 

; ^,>4 

29. 

1 V 

3 1 ; 

, i»6 


Aug. x. 
S 12,5 

4 - 

IX ,2 

?• 

10,; 

10, 
i 9 , s 

i IS 

s; 7,. 

lL 


--— 4 — 
8^ 

i July 23 

1 iS 2 S ,0 

26.' 
22,G 

'■ 28'. 

* ' 20 y 

, 29 
3 ai,< 

• 3 1 
2 20,1 

. Aug. X 
o $33,9 

* '4* 

| 3 s , 8 

7* 

3 2 , 

XO 

s 31,' 

. IS 
] 28, 

S J 

' v Cygn 

iij u6S 

July w 
' N 12,8 

1* 

Vi i 



Aug. 7. iQ- 
1 o’,0 : * ft' 1, 

9 ■, 

1 



: . , 
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lieiult of Obfcrvations on the South-tide 

of Sdichaliicoi'l 

• Names of 
the Stars, 

Point on 
the limb* 

Limb of the Se&or turned to ; 

the EalL j 

I.imb of tin; Scalar tm'nul to tk 
U-.ll. 

, 10 Cephei 

6 'jN 





i 

. Ait”. 4. 

N 28,8 






■! 12 ; 

44 N 






Aug, 12. 
N 21,9 

j 

| 

! 



• 

; 

13 f* 

20S 

July 26* 
N 34 )° 

29. 

34=2 




Aug. 7. 

N 24,7 : 

10. ! 15, 
27,1 '28,3 


i 

U 4 

f-— 

4N 

July 26. 

N 2.38,5 





At.-;. 4. 

N 2.27,7 

10 j 
, 1 bS | 




■ 

37N 


(ill 



! 

1 

i 

1 

Attn;, t it. 

8 " 4 ’3 






:zi £ 


8N 

July 29. 

S 1.4,7 

3 1 - 

2,9 



1 

1 

i 

Aug. 4, 

S t' 14/1 

10. 

».?• 

1 t ,0 



. 


13S 

J u, y 2 3- 

S 27,8 

26. 

26,7 



i 

Aug, 4. 

S 3(5,0 

10* 

3 3.8 





• 27 } 

\ . 1 .. 1 

11N 

Tuly 26* 
S, 37 »o 

3 °- 

36=9 




Aug. 4. 

S 1.6,7 

7 - 

<hl 

> 

6,0 

10. 

. 5-5 

i, 5 - 

3-3 

L 


i 

I49N 






A up;, 9. 

N ‘1.3,5 






: 'i Caflio- 

; j peas 

27N , 

July 29. 
N 2,29,9 

3 ‘- 

30*3 




Aug- 4* 

N 2,20,7 

15. 

22,9 



i 


m 

26N 

3 1 * 
S 13,0 





Aug, 4. 

824,9 

9 » 

Lb? 

15. 

■i ,4 




: s V 



! 




Aug. 10. 
N j6,i 1 

J 5 - 

17-5 





m 

jss I 

' 1 

, 




Aug, id, 
S 2*14,4 

\ 3 % 





1 > ! ■ 

! pN , 

July 26. 
N 39 ^' ! 



, | 


Ai, g- 4.;, 
N 29,0 

■; 7 * - 
■ 29,5 

• *S- 
3 h 9 

i 

tr**~*~i 




i' '' r.-i jv . 
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lelultof Oblervatious on tbe JNorch-fide of Schehallien. : 

Names ot 
the Stars, 

Vint on 
hcli mb. 

Limb of the Se&or turned 1 
to the Weft. 

Limb ot the Soft or turned to the 1 
Eaft. | 

« Caiiio- 

pl'iX!, 

24S 

Sept. 8. 

S 3.9,0 

15. 

7>4 


e 

k 

oa. 2. 
>2.27,5-. 

— 

0* 

2 5,3 2 

5 - 

.6,8 5 

24 . 

, 2,3 

•...l 


if 

iS 

S'pt. 7. 

8 3 3 , 8 

8. 

n <■* C 
OO’O 

H). 

3°,3 


oa. 2. 
s 13,4 

3 - 

11,8 

9 * 

11,0 

24. 

7,2 



$ Ur fee 
Major, 

x6N 





oa. 6. 

N 1.3,0 






7 

31s 





oa. 14. 

N 29,0 

■ J 5 - 
25,5 

i8. : 

26,5 

22. 

26,4 



E 

f 

c;N 

10S 





oa. 3. 

N 35,5 

4 - 

35,6 

V 

30,0 

* 7 * 

Ofl t 

do > 1 



Sept. 15. 

S 24,2 




061 . 16. 

S 19,6 

22. 

22,0 





n 

111S 





061 . 17. 

S 1.6,3 

.18. 

6,6 

22. 

6,9 




t Dr aeon is 

SSN 

Sept. 20, 
N 37,6 ' 




SH 

22. . 

:D 4 , 





0 

45 N 


. 



061 . 17. 

S 1.13,7 

2 3- 

16,4 





V 

96N 

Sept* 7. 

S 1.18,0 

20. 

19,4 



oa. 23, 
S 1.12',3 






0 

75 s 

Sept* 7. 
■N i 7,3 

* 5 * 

0,5 

„ 


oa. 7. 

N 28,8 

17. 

27,2 

23. 

40,1 



0 

£ 

. 1 4N 

Sept. 15. 

N 1.29,5 



* 

oa. 23. 
N 1,39,9 






Sept. 18, 

; ^13,6 

20. 

13,4 









7 ' 1 

; 92S 

39 

3 6n 

i Sept. 7* 
s 36,8 

30 , 

. 38.9 



j 0£t 3. 

: J $ 25,4 

Wm 


i'/, ” , 

J 

• 

4 ,S 

4-TS 

r 7 - 

S 1.14,? 


! 


e ft, ,17 
S i.i,i 

j 23. 
j i 2,0 
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UciuU of (Jbic-rvations on the North-iide of SchchaIHen.1 


Names of 
rhe Stars 

i 

Point on 
;hcf»uil>. 

Lamb t»f the Settoi* turned 
to the Weft. 

Limb of the Sector turned to the 
. Eaft. 

14 Ccphri 

4N 





oa. 9 . 

N 2.9,8 






ax K 

8N 

Krpt. 7. 

S 2.16,0 

:S. 

11,7 

20. 

11,2: 


Out. 3. 

S 1.35.6 

6. 

35.3 

9- 

33,5 




c 

f py) 

Sent. 7. 

S 1.38,0 

8. 

37.3 



oa 3 . 

*» I - I 7 .S 

9- 

1 S.o 

23 - 

i 3,3 




B 

HQ 



■ 


oa 3 . 

S 1.30,6 

6 . 

26.5 

9- 

2 5,5 

22. 

22,6 

23 

22,6 

24. 

23,4 

«•;>: 8. 

N 1,7 

I S- 

3.3 


B 


■ 




i Calfto- 
peue. 

27N 

Sept, 7. 

N 1.17,4 

: *3* 
21,2 

*5- 

20,4 


oa. 3 . 

N 1.39,0 

6. 

39.9 : 

9 * 

2.0,0 





26N 

Sept. 7. 

S 1,37*0 

8, 

26,0 

IS- 

23.5 


oa. 3 . 

S 1.4,5 

6 . 

5,4 

9- 

3,9 




5 

' 13N 

Sept. 7. 

S 29,4 

8. 

' 28,1 

?' 

20,4 


oa. 2. 
S 7.8 

3 - 

7,8 

9- 

5 ,i 




7 t 

8S 

Sept. 7. 

S , 3 . 18,7 

8. 

18,5 

is- 

i8 »3 


G£h 3. 
N 1.38,0 

6. 

t;° 

9- 

40,5 

24 

2.4,6 



0 

aaN 

Sept* 7. 

S x 4>® 

8. 

1 13, 6 

l 3- 
1 1.7 

iS- 
1 1.7 

oa.' 3 . 

N 6,9 

6. 

7,9 

9 - 

8,9 





N. B. The figures fet down under the days of the, 
month are the revolutions and parts of the micrometer, ; 
by which the ftar is North or South of the divifiou flaewm 
in the fecond column. The, revolution, though, not re¬ 
peated,; is jfuppofed to continue the. fame -as in the firft 








// 

'3s~ t,o 137545, and one revolution or 41 parts is 

it 

= 41,56393. 128 cli.vilions of the arc have the chop! 

= 'th of the radius. 

h 
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PRESENTS 

M A n E T O T H E 

ROYAL SOCIETY 

In the YEAR 1774J 

WITH 

The NAMES of the DONORS. 


Donors* 


Prefents. 


Omitted, 1 774* 

DuedoCroy,' M. de Vaugond/s Map of the Southern 

Hemifphere* 

v* i Ot Mr* Hope of Amfterdanu Tranfa&ions of the Harelem Academy of 

Sciences, 14 vo ** . 

R* Ac* of Scicncem Paris* Memo!res iot the Years 1760 and 1771* 

z vol. ^ 

Abbe Rower. journal, See. Fhyfique, for May, June, July, 

* 774 * , 4 * 

John Strange, Efq* F. R, S. Zanetti Statue d*Afciepiade d Abano. 4 

Dilcorfi Epiftolari fopra i fuoclii di Loria* 4 0 
0 <» 11 . l > hyC Edinburgh. Pharmacopoeia, 1774 * # l ° 

The II<>u„ O. J. Phipps, now A Voyage towards the North Pole, in 1775* 

Irfmi Mulgrave, F.RJA ^ . 4# 

Samuel 1 1 or! ley, LLJX See. R, S, Remarks on the Obfcrvations made in a late 

Voyage towards the North Pole* 4 ° 

J. R, Cafp. d*Anfuki Villoilbn* Apollonii Sophift® Lexicon Homericum, 

z vol. 4 

W. Gerard de BraJ.nw The levelling Balance and Counter-balance, 

fob 

. ■ M, fAbbe Marks Tmite de Mechanique, 1774. 4“ 

*7, Samuel Wejjg, Kfq.V.P, R.S. Three rare Birds, feme Fungus and Mo 
! ;j ' from Hudfon’s Bay, with fome Account of 

them by Humphry Martin, Relident there. 

Yot. DCV» 4 C Donors. 


Not. 10 . Air* Hope of Amfterdanu 
II* Ac. of Sciences Paris* 
Ahbc Rosier* 
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i 77 ^ Donors. Prcfcnt®. 

Pee, i, William Hunter, M. IX F. FU S« Anatomy of tire human gravid Uterus, 1774, 

' ' ' ' Atl 

M. Portal. Happen fur la mint du Sieur le Make, &:e* 

par la vapour <!u Chat bon, go 

M* Sanchez, M. D, Exuwwn fur Pappuritiou de iUaiadirVeneriemie 

en Km ope. 

Leonard Euleri, No\;e Tabuhc Lunate*. Potrnp. 8® 

' 15. M. Necker. Metlto.br> Mufcornm, per dados, &t\ 8° 

_— .„ — Phyiiologia Mufeorum per examen analytic 

cum. g* 

Richard Twifs, Ef<p F. R, S. A Snake-done from Spain. 
r " 2.3. 'll. Ac. Sciences Paris. Connoillance dos temps, pour 177 S° 

Ow. Salulb. Brcrcton, EfpF.R.S, A Zoophyte, found in the Sea near Scarbo¬ 
rough. 

Alexander Hunter, M. IX F.R.S. An engraving of an ancient Gold Ring. 

Two new .Platen, with their drawing* and do 


M* Aubfct. 

Hudfon’s Bay Committee* 


feriptionu in Latin and French, 

Several dried Animal* from Hudforfs Bay. 

A piece of a Tree, Eight Inches diameter, 
cut down by the Beavers near HudJLbiPa 

Bay. 


Jan. 12, Matthew Rape*, E% F. R. S. Dr. Bradley’s Quadrant Obfervationa, MS. 

fob • 

: --— Dr. Bradley’s Trrmfit Obfcmtions, MS. fob 

Thefe are copies by the hue Gael Muirk. 
Molxncux Shuldluim, Efep An uncommon fifh faked, with a drawing of 

it. 

. A Sea-cow’s Head, and Two Foetus* of that 
1 # Animal, m Spirits. 

t ~—~~~* ’ Several CaperBnes, the Balt for. Cod, in SpL 


Capt. Furneaux. 


Jan*.. 19 . Pie|lro Garanta. 
M. deHome,. 


•,4:mithu 


A large Loon diver dried, 

A inuiical Ink rument from the lilatul of 
Amilerdum in the South Seas, 

A new colouring Subihmcc, from 
^ A Print of Don G. Juan, lb R. S. 
lixpofition des <li Kerens Methods dbuhninif- 
trer leMcrcure, foe *. ;• > : 2 m 

, MS, Differtadon.on. th^ Ipfufficicncy of the 
Signs from Urine. 

, ^ • Poaotfn 
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j 77 £. Homm. 

$1, a.- Hm-nc. 

2 6. Ales. Dahymple, Eu>. F.R.A, 
Peter Mailman. 

Feb. 2. John Hunter, F. R. S. 
g. Thomas Henry, F. R. S. 

16. Society of Antiquaries. 


23. J.B. B. Groffen. 

Thomas Tyrwhitt, Efq. F. R. S. 
March 3. Samuel Vernon. 

9, John Ellis, Efq. F. R. S, 

M. Je VaugonJy. 

16. Sir John Pringle, Bart, P, R. S. 
23. Samuel Foart Simmons. 

Mr. Hope of Amfierdam. 

Apt. 6. Richard Tvrifs, Efq. F. R. $. 
xj, Commiffioners of Longitude. 
The Editor. 

Edward Jacob. 

M. Gibelin, D. M. 

J. Muller. 

May 4. F. G. F. Fontana. 


' Prefects* 

MS, 01>temtions on a -Uterus without a 
Cavity* 

Flans of Forts in the Eaft Indies, HI and 

IV? ^ W. 

A new and complete Hiflory of life, in 

6 vols. go 

A Preparation of die Gyranofus, or EkB:nci\l 
Eel, in Spirits. 

Experiments and Obfervadons oa Six Sub* 
jedls, Medicinal, See. 

A Print of an ancient Pi&ure in Windfor 
. Caftle. 

An Hiflorical De&npdon of tlic Print, by 
Sir Jofeph AylofFe, Bart. P. R. A. S. 4* 
Recueil dcs Antiquites et Monumcns Mar- 
feillois. 

The Canterbury Talcs of Cliauccr, with an 
Eliay, Notes, See. 4 vols. 8* 

Meteorological Obfervadons, made at Mid- 
dlctvich in Chelhirc, MS. from 1768 to 
1771, iuclufive. 

A Defcription of the Mangoikn an^ of the 
Bread Fruit . 4® 

Memoirs fur les pays tie f Afie et de PAme- 
reque au N (i S. S. 4^ 

A Sepia, or Ink Fifli, preferved in-Spirits. 
Element of Anatomy and the Animal Oeco- 
nomy. S* 

Memoires of the Society of Sciences of Haer- 
lem, voi. XV. 8<* 

Travels to Portugal and Spain. 4* 

The Nautical Almanack for 1776. S° 

The Probability of reaching,the North Pole 
difeuffed. ' 4 n 

The Hillory of the Town and Port of Fe- 
verfham in Kent. 8° 

Experiences et Obfervations fur differentes 
efpeccs d’Air. ‘ 8° 

Botanical Prints, N° II. fob 

Delle altezze Baromctrlche faggto Analitico. 

iO 

4 

4 C z Honors. 
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1 775 * 


lS. 


*$• 
June i. 

J 5 * 


PrrfentR. 

The Fruit ami Bloflbmt; of the Theohroma 
Cacao, in Two jan of Spisin.. 

Some SHcea of jalap from Finikin 
Tobim Mayen, Opera iuedsm. fol„ 

A Dice of the Gymnotir. Kkvhum, in a jar 
of Spin is. 

R. Lowth, Bp. of Oxford, F.R.S. De facra IVeli nebraotum, Kdiutntha 8° 


Donors. 

John Ellis, Efq. F. R. S. 

Fetor Cheftcr. 

Uuivcrlitv of Gottingen# 
John Hunter, F. R* S. 


L. We. Mahon, F. R. S. 
Ah rah. D’Aubont, 

Count de Sails, F. R. S» 

W # Bowyer and J. Nichols, 


Confidcrations refpeding Gold Coin. 

The Works of William Thotntu, Cleik ot 
the Privy Council l 549. go 

La facra Biblia, in Lingua. Komanfuba. foL 
Remarks 011 a late DHlertation on the Greek 
and Roman Money. 4* 

LikI. Kuilcrus Do veto ufu vtubouim im> 
diorum. W* 

Occallomil Difcoiirfes in the Royal Navy, in 
1-756, 57, and 59* 8° 


Dion is du Sejour, F. R. S#. 
John Wynn Baker. 

July fff R. Acad. Stockholm. 


John Hnmfon, F. R. S. 

M# Mcfficr, F. R. S„ 

J* H* de Magellan, F.R.S. 


Select Difcourfes on the Hebrew Mouths, 

■ Sabbatical Year, No. 

Eiliii furies Cometea en general, No* 
Experiments in Agricukiuc in 1772 am! 

1773. t 8°. 

De Geer. Memo!re pour FBiitoire de$ In- 
{cite* tom. IV. 4*' 

Nova Ada Regia Sode tails Sclenttarum Up- 
Chlkmfia* 4^ 

Swedifh Adhi, Two Numbers for 1773, and 
Two Numbers for 1774# B° 

On Clock-work and Mulic, 1775# 8° 

Inllrudkma fur Urs Mabdks qut default le 
Befall. 4 0 

Obfervaiionn Metoorologhpes faltes a Pekin, 
par P. Amiut. 4* 

Doferiptism dc* Odtants et Sextants Anglohi. 

4 " 


ER«* 



ERRATA. 


Page Line - 

121. 3. from the bottom, for 280° read 270° 

251. 2. for has read have 

262. 22. for grafs and flies read gnats 

267. 2. for eaves read eaves 

12. for when flic ftrctches real and fetches 
32S. 14. dele and 

341. r. from the bottom, for fuffiicient read, fufficienfc 
464. 19. for inconvenience read inconvenience 


AN 
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index 

TO THE 

S I X T Y - F I F T II VOLUME 

O F T H E 

PHILOSOPHICAL TRANSACTIONS, 

Am- 

A I> A N O, an extraordinary animal in the waters of, p, 45, 46, Heat of the baths 
their, ibid* 

AbvfffMMi obfervations made there upon myrrh, in the year r 77 r, p. 408* See Jbfyrrh* 
AiT/Aiforn birth, an account of an extraordinary one, p. 311. See Birth 
Aiitf) mineral, a new one produced from phofphoric fpar, p. 394. 
jft/M) eonjeriures concerning, p* 29, 

j§t;kixwth } in the county of York, average of deaths there for ten years, p, 428* Chrlft 
tcningi ami burials for twenty years, p. 443, 444. 

lined, apparatus for impregnating water with, defeription of one, p. 59* See 
,—~Air, an account of further difeoveties in, p. 384. The vitriolic acid, the 
nitrous Held, and the vegetable acid air, dlfcovered, p. 383. Vitriolic acid air how 
produced, Ibid. Vegetable acid air how produced, p« 386. No fluid capable of con¬ 
fining r.itmuti arid air, ibid* Kinds of air formed by the nitrous aeicl'niore numerous 
than all the kin* la that can be formed by the other acids,, ibid# How produced, p. 386, 
3K7. Various metals yield inflammable air by the foregoing procefs, p.387. Air, 
five er \h limes better than common air, p* 387—389. How produced, p. 387* 
Conjecture that the nimms acid is the bafis of common air, p. 389*394* Pure air pro¬ 
cured from a variety of materials, p. 390, Fixed air a modification of the nitrous 
acid, Mul A pure ^bhgtjikatd air may be procured from earths of all denomina- 
tum% \% 392. Obfervations on air, p* 392, 393* Air produced from ore of lead and 
fpirit of nitre, p* 393. 
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Allahdacf) in'tie Ball Indies, an account of fome thermometrical obfervauons nvide 
.there, in lat* 25 0 30' H* during the year 174.7, and aifo during a voyage from Ma-» 

drafs to England in the year 1774, p. 202,-Natural ice feldom feen there, p. 252, 

PrognofHcs derived from the bright Star, 182, 

Amputation above the knee, remarks and confidenitions relative to the performance of it 
. bythefmgle circular incifion, p, 373. -The manner of operation, p. 373—375, Rc- 
‘ maiks on amputation, and the Engle incifion recommended, p. 375—377, 

Amjlerdam , Me of, in the South Seas, account of a midi cal inilrument brought from 
thence, p. 67, See Muftcal Injinment ♦ —— Remarks on a larger fyflem of reed pipes 

from thence, with pbfervadons on the nofe flute of Otaheite, p„ 72,-_ —Experiments 

on a new colouring fubflance from thence, p. 9 r. See Colouring Suhjiance, 

Andes. See Volcanos* * > . , 

Anemmies . See Sea-Anemonies . 

Ansmyjms in the thigh, concerning, p; 378-^380, 

Animals and vegetables, experiments on, with regard to the‘power of producing heat, 
’ p. 446. See Heat. Animals, their power of generating cold, p. nz, n . m, "rheir 
power limited, p. izu Animals muft be deprived of life before they can'be frozen, 
.P- 45 2 - ° n what ^eir power of producing heat- depends, p. 453, 457. Anitnals] 
imperfeft, allow of a confiderable variation in their infernal temperature, ibid. Tor¬ 
pidity of animals in winter, accounted for, ibid. /Animals and vegetables, in what 
they differ, p. 456. 

Animals influenced by the approaching changes of weather, p‘ 246. 

Afatm,' the concluding lines of his p. , 86. He derives prognoses from the 

pofition of the moon’s horns, p. 182, < 

beautiful marble found near Arqua, p. 3S . Relicks of Petrarch and Laura ; ibid 
An my Femoral, a divifion of it into two trunks, p, 3,78. Experiments upon a Dog, 
p. 380—383. 

AJrmomkaW^irvations. See Leicejltr, Occupations, Scbtballietu 
MraMW; a pbbpdfal for meafuring that of fome hill .in this kingdom, by aftipnomical 
obfervations, p. 495. An attempt of this kind on the mountain. Chimbw$o, p. 496, 
497. Why the obfervations were inefficient to prove the. reality of an attraction, 
v Atte ®P ts t0 convenient-places in this kingdom for the trying fuch a .cu¬ 
rious'experiment, p. 498, 499. -— Account of fome obfervations made on the 
r*^T tanl S F heballien ’ for filing its attraction, p. S oo. See Schehallkn. 

■■■-mcrgml in France, remarkable for baffiltine hills, p. 9—xr. I4 - I 6, ig . A cky 
kher? built on a giants cattfeway, p. 15, 16. J ' 3 


Marbr Srt RoB^ 4ts a »co«t.&f fMe thermometrrcal'obfefvafamts ttrade^t AHahifead 
##* fee£aft Lld ‘ es ’ m fet ‘ 2 5°-3gN. during the year 1767, and alfo during a‘ voyage 

$ ' ... 1 _ 
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SS* 

His account 


from Madrufs to England, in the year 1774, p. 202* See Allahabad. 
of the procefs of making ice in the Eaft Indies, p. ap. See Ice. 

Barker , Mr. Thomas, his extract of a regifler of the barometer, thermometer, and rain, 
at Lyndon, in Rutland, for the year 1774, p. 199. See Lyndon. 

Barometer , Rate of it at London, throughout the year 1774, p. 140—164* Influence 

of the winds upon, p. 173.-State of it at Briflol for the year 1774, p. 194- 

At Lyndon in Rutland, p. 199* —— At Chiflehurft in Kent, p» 294.—Sea anetnonies 
commended to form one, p. 240, 245, 246- 
Bafaltes . Two Rafaltine Hills in the Venetian State, p. 6. See Rojfo and Biavob. Their 
columns, the corneas cryfiaUlfatus prijinaticus later thus inordinatis Wallers 7, p. y. Defer ip- 
tion of the columns, ibid* The hexagonal form chiefly prevails in columns of bafaltes, 
p. 10. Bafaltine groups generally have an affinity with the mafs of the Hill to which 
they belong, p. 10. Bafaltine columns of Monte RofTo bedded in a mafs of Granite, 
p* Jo* Rafaltine columns obferved near Auvergne, le Mont d’Or, and St. Alcon, ibid. 
Columns of Monte RoiTo and San* Giovanni preferve a portion nearly parallel, p. 11. 
The like paralielifm obferved in other groups, p. 19. Varieties of poiition generally 
obfcrvable in the different group* of the fame hill, p. 11* The horizontal poiition not 
excluded, p. 12* Remarks on the bafaltes of Auvergne and Velay, p. 13—16. Bafai- 
tine columns contained m the Welih Mountains, p. 16. Of the origin of bafaltine 
* columns, p. 17—46. Not produced by depoiition from an aqueous fluid, p* 17* Not 
parafitical bodies, p. 18. Form regular ilrata, p. 11, 12*19. Arguments of their 
igneous origin, p. 420. No inflance of a Crater in any bafaltine hill, p. 21* Bafal¬ 
tine columns near Gambellara, p. 44. Near Mafon, ibid* Near San Giovanni 141 a- 
rione, ibid* The Bafaltine columns of il Saflo di fan Biafio, p. 419. Bafaltes en 
tables, p* 421, 

Bats, frequently found in a Rate of torpidity, p. 346. 

Bean, experiments on its power of generating heat, p, 450—452. 

Bees, heat of a fwann, p. 122* 

Bengal, general Rate of the weather there, p. 205* Rains caufe great floods there, p* 206. 

Waters become putrid, and bring on the pucker fewer*, ibid* 

Bitch, experiments on one, in an heated room, p* 48.9* ■ ' ; 

Birds, feveral proofs of their torpidity, p. 348—35*0. ... ., ri p. 

Birib , acephalous, an account of an extraordinary one, p. 311, Anatomical defcriptkm 
of it, p. S 1 3 ^S l S* Obfervations thereon, p. 316^3*1, 

Black, Dr. Jofeph, his experiments afeertaining the fuppofed effed of boiling upon water, 
in difpofing it to freeze more readily, p. 124* See Water* 

Black Martin, account of the, : p* 264. See Swift. 

Blagden, Dr* Charles, his experiments and obfervations in an heated room, p. 111. 484* 
Body, animal, has a power of deftro^ng-heat,; p. xtj-rizu , _ i( u . y 

Boiii/% difpofbs watc* MS' .Conje&uro, ^ tIie 


cnufe,,p.,T( 27 * 
l Vou LXV* 


,u ■ ■ ; **., 
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SB 1 


Boka, a fhilii Hfli qwarrv there, p. z$* . , . . 

Brain, children born with little or none,, havc.tfac eaffate rcnalcs vet; muclhdiimm&cc!, 
p. 315*. Aa in fiance againft the common perfuaiiou th;it brainlefs children are 
remarkably brifk before they are born, p.317. 

, Brijlol, extract of a meteorological journal kept there, for the year 1774, p. 194. See 
Meteorological Journal* 

j Brownjhk, in Derbyfhire, number of its inhabitants in the year 17 73, p. 326. 

. Bruce, Mr. James, his obfervations upon,myrrh, made-in Abyiiinia, p. 408. See Myrrh* 

_• Bucclnum , a fpecies of, -an extraordinary animal in the waters of Abano, p. 45, 46* Vau- 
delli’s figure*of this animal, inaccurate, p. 46. 
j Bug!worth, in Derbyfhire, number of its inhabitants in the year 1773, p. 326, 
i, Bujheh - See Weights and Meafures * , , , 

■{ ‘ Cach< 2 dns, a mountain in Wales, prifmatic bafaldne columns on the top of, p. 47* 
r Calcutta , in theEaft Indies, natural ice, never difeovered there, p. 252. 

Cancer, Prognoilics derived from ffars in thahconffellation, p. 182* 
f Capfuhe renales , very fmall in children born with little brain, p. 313. «. 

* Carp, experiments on their power of refilling external cold, p, 122. 447, 


. Caucalis of the ancients, what, p, 411. .• 

C Chefter, obfervations 011 its bill of mortality for the year 1J73, p. 85. Healthy to a re- 
, markable degree, ibid. Uncommon inflances of longevity there, ibid. Women live 
•# longer than men, p. 86. -No epidemic in it this year, ibid. Remarks on inoculation 
and the fmall poi, p. 87* Between the ages of 15 and 30, more died of confumptions 
‘. than of all other difeafes, ibid. Deaths, ages, and conditions, p, 88. Difeafes of 
"• dilfereht ages, p; 89. Difeafes of different months, p. 90. General bill of marriages, 
f baptifms,-and burials, ibid* , * ‘ * 

. Children , great towns fatal to,, p# 324. 

f Chiliat, iotfii of, in Upper Auvergne, built on a giants caufeway*. pi 16. 

1 ChMordp, ‘die’ mountam^ ' an attempt to meafure its attraction by agronomical obferva* 

K ; 4^:497^'_ i. - : )'-• v - ;*• •< . • * '■ 

fCbinhy* in Derbyshire, number* ofjitsdnhabiesmts Imthe yearr^yj,-p, 326*' 
iChowhent, in Lancaihire, furvey-ofits-inhabitants in the yekr 1773, with the flate of 
v<,? ''Mrths and deaths, p; 431, 432, n\ . 


JChJlehurJi, in Kent, date of the thermometer there, for the year .1774, p.294# 
1 timedf defeeht in, p. 287, 288* 


t’the ! goihg"of one, p, 290. 


^;^y^i^ , 3 Li'n , «fe{Iilife 7 ’furvey of its: inhabitants in the year'1773, with the flate of 

. /CW4 anluMlai ^S.-'SseJ^att 1 <> 

- 3,. m iia Jj fe ^ t ^ eas> ^ r bfa light 

i&MftwM 1 out 

? \j£ h/tufd.o ’ .' •. ^vith; 


wot " 
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with foap and water, ibid. Experiments made thereon, p. 91^-93. Only of ufe in 
dying ftlk and wool, p. 93. No colours dye fo fpeedily, and few go farther, ibid. 
Of the rcfinous kind, and of affinity with annotta , ibid. 

C,mentions, vulcanic, difeovered in the Venetian State in Italy, p. 5. See Bafctltes. 
Conjltllations, influences aferibed to them by the ancients, p. 184. Whence the opinion 
of their influence arofe, ibid. Why it does not now prevail equally with the opinion 
of the moon’s influence, ibid. 

Cooper, Dr. W. his account of an extraordinary acephalous birth, p. 311. See Birth. 
Comijh, Mr. James, his account of the torpidity of fwallows and martins, p. 24.5—5^ 
See Torpidity. ^ ^ 

Cojjinw, vulcanic hills in the neighbottrhoood of, p. 34. 

Crater. No infhmcc of a Crater in any bafaltine hill, p. 21. ' - 

Curve. Elaftlc curve, and Curve of'Equable recefs, both conflruaed by the re&ifica* 
den of the Ellipfis, p. 289. ' ' " 1 * , 1 , 


’ ; ? • ■ d. - ' ' 

Darwe#, in Lancafliire, furvey of its inhabitants in the year 1773, with the flate of births 
and deaths, p, 431, n. 

Deaths, proportion of to marriages in different places and at different periods, p. 328* 320. 
See Life. r , , ( , ‘ ; ' " 

Derham^ Mr. his calculation of the proportion of male to female births, p^ 332. 434. 
His calculation confirmed, p. 333. 433. 

Dknwk) 51 monte del,, a bafaltine hill in the Venetian State, p, 6. A topo^ra** 
phical view of it, Tab. 2. Situation of this caufeway, 24, The bafaltine co¬ 
lumns of il monte del Diavolo, bedded in vulcanic fend, p. 12. See Bafaltes ,, Hills 
Pidamic* \ 

Dicquemar?) Abbe, his fceond eflay on the natural hifbry of the fea anemonies, p. 207, 
See Sea Anemonies* ,, > 

Difflti^Neeilk, defeription of a new one, p. 79. Dipping-needles ill calculated, and a 
new one contrived, p» 8q. , Defeription of it, p. 80, Si, Its ufe and management, p, 

. Si* Dipping-needles, to be of ufe at fea, how to be placed, p. 82.,, Method of fetdng 
them at fea inaccurate and untrue, p.Sa, 83. A contfant power in this Inftrument of 
fetting itfelf in the proper pofitxo'n, of keeping in it, or of refforing itfelf to It 'in . cafe 
it has lofb it, p. 83. By its double motion, coimleradte |he.$>lling of the veffel, 'ibid. 

Method of examining the obfervati^s, ibid n . A, t f«naU, di^reppe occafioned by it, 

f,t 84* , .Queries ,50^$ ifnd. fitpjpipg-needle, , experiments 

©n the, p. 129. Obfcrvations at Stromnefs, in the Hies of Orkney, p. 130,. 13?. In 

• . a ;*. ,1;^ 

Dormice, frequently found,in a Hate of torpidity, p. 346. Ex^erimeu|s 
,#f refifling external cold, p, 448^449, ' . * ’ ** ™ 

4 D 5 
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I N D -E* X.1 

« , E.. ’ ; . ' ' ' 1 " 

Eqfi Indies, the procefs of making Ice there, 2 Sec Ice* , . y - 

EJmhirgh and London, a comparifon of the heat ofy 459* See Heat* .Comparative heat 
’ of Mofcow and Edinburgh, p, 460. 

EoI f electrical, an account of one, 103* Experiments and observations on one, 94* See 
Gymnotus EleBricus . 

EkBridty , a (hock of, cannot be communicated by a chain, or where there is the kail in¬ 
terruption of continuity, p. 3, n ,—To kill a whole plant by, 456, n. 

Evaporation, a powerful! fri go rifle caufe, but not fuppofed fuflicient to keep the living 
' body cool in air heated to a very great degree, p» 492. , 

Euganean hills, chiefly formed of granllello , p. 9. Their fituatlon, extent,, and external 
'• ; ' :; 'chara&r^ p. 33—36. • Few of them con flit of common lava, p. 35, Particular de- 
r •’ feriptions of Tome few which do, p, 38—41* An account of a curious giants caufe- 
’• way newly difeovered there, 41S. See Ba/ahes. 

Experiments : and• oblervations in an‘ heated room, hi. 463. 484. See Room* 

' 'Experiments' on a new colouring fubftance from the ifland of Amflerdam in the. South 

Seas^ 9*. i-See*' Colouring 'Sulftmce* - On the fuppofed eifed of boiling upon 

‘ water, in dilpoflng it to freeze more readily, 124. See Water *—On the Dipping- 
needle^!^. See Dipping-Needle *—On animal and vegetables, with refpedt to the power 
of producing heat, 446. See Heat, 

Experiments? wkh the ore of lead and fpirit of nitre, 393* In an heated room, 463* 

' ’ Eledrical, with the gymnotus cle&rkus, 961—101- 107, 108. On a mufical inflru- 

ment brought from-the ifle of Amflerdam, in the South Seas, 67, Agronomical, 309, Sec- 

Onfea;anemanies ? 207, &c. Oaflaetorpedo, 1. , 

' •• • . / * , ,.• k " 

. - " ' ’’ ' x 

Farr, Dr* Samuel, his extrad of a meteorological journal for the year 1774, kept at 
|i. Journal^'* , * 

"Paid J * fee' ’Weights 1 1; ,K ; <£ : - i 1" 

' jpmales and' males, 1 number .bom at different places and ^-at'^dlierenL-periods,, .333. .433, 
Females more than males baptized, at St Stephen^ Briflol, for 20 years, 332* Fewer 
iwa,J feom than males,' 435* More living than males, 335, 433, 436. Longer-lived than 
’ males, 436- ’ k 

M Ewer* Pucker fever- See Bengal - ^ 1 * . : .« - v • • ■ 

^ ^'poWer. t?f 4^1,452U \ . ", 

, its.ojemion on lapicieous ionas, p. 20- *, ■ ■ r '" . .* a:, y* h- 

Y"‘j hM gyisiiibtils eie&rkus,•'96,-97, t(pB* r ; ;<l 

* ’V. of' Uf ‘ 'Bfemarksrbnthe' ftfmnjfyf /Sounds 

kbh&it Oatj^aMe : of : ,though 

^ '*V'\ -'* v ' F*JB- 




Fojfil-Fijh) quarry near Eolca> p. $2. 

Freezing of water haftened by previous boiling. See Water, 

Fr$g} experiments on the variations of its, internal temperature, p. r 

Fraft. Profty days at London in the year 1774, p. 173. r 

Fruits, feveral kinds, which generally come to maturity nea^ London, never ripen, in the 
neighbourhood of Edinburgh, p. 45.6. Why, p. 460. „ 


Gallon, See Weights and Meafures* 

Ganges, feafon and fuppofed caufe of the River’s fvveilmg, p* 206. 

Garden, Dr. Alexander, hia account of the gymnotus ckaricus, or efe&icaleel, p r xo2.. 

‘See Gy?nnotus EleHr'icus* ■ ■‘ ^ 7 

Giants caufeways, an account of two difcovered in the Venetian State in Italy, -p. 5, &c. 
See Bajaltes, Rojjo , Diarvdk .—-Giants caufeway in Ireland/ its columns approach a 
circular form, p. 7* Their width, ibid. The principal aggregate perpendicular to 

the horizon, ibid.--Giants caufeway, or group of angular columns, an,account of 

a curious one newly difcovered in the Euganean Hills, near Padua in Italy, p, , 418* 
Situated at Cartel Nuovo, bn the rock II Sqjjo di Fan Biajta , $. W. : of Monte; EolTo, 
ibid. The columns and rock comported of a fort of grey granite, common to the 
Euganean hills, p. 419, Obfervations On coluthnar cryrtallizations, p. 419. 423,, 
Glafs, Mil, found near Monte Nuovo, and in the Volcanos of the Andes, , p* 40. 

Gooch, Mr. Benjamin, his remarks and confiderations relative to the performance of am* 
putation above the knee, by the lingle circular incifion, p* 273. See Anpittafwtu**** 

' On aneuryfms in the thigh, p-378, See Anemyfms* , ■ k 

Granite , in many places intermixed with bafaltine and other vulcanic . hife p> 14. 
None found in the vulcanic hills of the Vicentine and Veronefe dirtridt, p. 25. 
Analogy between Granites and Vulcanic concretions, p. 41. Parallel rtrata of Granite 
near the top of St. Gothard, p» 422. <■ (i „ 

iIranitdh , an inferior kind of Granite, which abounds in fome parts of France and 
Italy, p. 9, The bulk of the Euganean hills principally confills of it, ibid. The 
, ’ Gtimtello of Monte Iloilo contains common lava, p. 36. f Orbicular and l|mm,|ted 
form of the. Graaitello of the Euganean hills, p-40. . ; Vj {f * 

■Gtgfttard* fdv his.princlpjeji that all tmaterialspl^ervabl^i^*cotptrie$ 
are adventitious, refuted, p. 43. ^ ^ w ^ 

Guk-pvwder* Air produced by its.explofion, p. dj& ' 1 ufoil' 

iZymnotus MkarkmitO* 94. ‘ Xet 

fxekened by change of climate, ibid. Ij^pt fa f .b^^gj?},..^ 
while thrift rn» 3 pte,mm»mit' Cf 60 * 

•'•tljaf «Wti[ 

. Caught k»th©pwWM«^O^^s 4 ^ rd 0 *® 

■ i! -1 ;X 'o«bai'!»ai vtfeufcf° ,Ver 
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power of electrifying, and of killing its prey at a diflance, p. 95, 97* Defcriptloii of It, 
p, 96. The effects of its fhock compared with thofe of artificial electricity, p, 96—101. 
The gymnotus kills fmall fifhes, and fwallo'ws them, ibid. He kills a cat-hfh, but can¬ 
not lwallow it, ibid* Thofe fifhes killed by an emiffion of electrical fluid, ibid. A farther 
proof of it, p. 97, 98. Though apparently dead, they recover when removed into other 
water, p. 98., Fifii fluntied by a fmall electrical fhock recover in the fa^ae manner, 
ibid.—Gymnotus Electric us, an account of one, p. 102. Brought from Suri¬ 
nam, p* 102* 109. Particular defeription of it, p. 103. 107. Amphibious, p. io6« 
Its amazing power of giving an eledlrical fhock to any number of perfons, p; 107. 

. Power Wronger when fbit caught, ibid. The fhock received by taking the fifh m both 
/hands, p. 108. , Alfa by.touching it with one.hand, and putting the other in the water 
oyer its body. Ibid# .The fame effect on a number of perfons joining iruick, and at the 
extremities of the circle one touching the fifh, the other putting his hand in' the ■•wafer’ 
ever the body of it, ibid. Differs from the torpedo, ibid. The fhock of the gym- 
: notus wholly ele&rical, ibid# Communicated by the fame conductors, -and intercepted 
by the interpofnion of the fame original eledfrics, p. 109. A frelh-water fifh, ibid* 
96. Without teeth, ibid# Mr. Bancroft’s account of this animal not very particular, 
upv j < Bledricai, eels twenty feet long; a fhock from them faid to caufe infhut 

death, ibid.--An account of one by Mr. Hunter, p. 395. 407. The organs which 

produce the peculiar effect of the fifh uefciibed, p* 396, 399. Of the firudlure of thefc 
organs, p# 399,: 402. Of the nerves in this animal, p.402. 404. Of its blood 
vcffels, p. 404, 405. Explanation of plate I. fig. x. and 2. p# 405. Of plate II, 
p. 405,406. Of plate III. %. IV. p. 406, 407. Of plate IV*. fig. 5* p. 407. 



Ihjentkiiy Mr, his account of* the effe&s of lightning on a houfe, which was fumifhed 
:i with ^poipted .condudor, at, Tenterden, in Kent, p, 336* S&st Lighting, . , •, , 

its inhabitants, in the year 1775^ with the itete of. births 
•ati^.deaths, 431, a,;’^ .... . ■ 

Haygartb, Dr. his obfervations on the bill of mortality for Chefler forebeyear 1775, p. Sg, 
See Cbeficr. ' > . „■ ; 1 • 

llealtbinefi, linking difparity of, in the town of Manchefter and in the country round 

. '• .... ' 

animals andvegetables, with refpea to the power of producing, 
external cold while alive,. ibidi-^Heat, a 
p. 409 * .Thefumnser-heatof London 
,i ? Ilan • huat,..pi,460.Tphc 

heat,!and co}d ot Mufcow aad $dinl)>WS%" : i^d. 

I22 * 


Hcaiid 
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B'atvl, /Ac* : Experiments on the efforts of air heated to a. great degree on the living 
. huwm body, ^113—199,463,464-484. Ruifes thepulib, p.-114, 115, 128. 464. 4 36 * 
•The Thermometer expo led to air .highly healed, finks upon being applied to the palms 
of the hands, or under the Tongue of a perfon who has continued many minutes hi 
the lame air* p- 114, 115. 11 8. The living human body iupports air heated to 2 1 i° } 

P* 11 7 * t0 22 4 °> P* 464. to 260°, j). 481, The heated air put in motion intolerable, 

P» 4 ^ 7 * Efforts of deaths in enabling the living human body to bear fuch high degrees 
ol heat, p. 487. Singular fenfations produced by thefe high degrees of hear, 

4 b> 5* Degrees of heat fupportable by the living body very different in different media, 
p. 119. Experiments on the white of an egg in air heated to 224 0 , p. 465* On beCs- 
wax in the fame air, p. 466. Experiment on a dog in air heated to 220, pv 4% 

- Experiments on fundry inanimate fubfiances in thefe great degrees of heat, 491 >492. 
Heela, conjectures concerning, p* 30* • * . . : ■ *' 

Hekwllin and Skidda, height of thole bills above the intermediate valley, p. 498« 

Uenliy> Mr- his remarks on an account of the effects of lightning 011 a hoitfe, which 
was fumifhed with a pointed conductor, at Tenterden, in Kent, p. 344*542. .gee 
Lightning. 

Bills, Hills Vulcanic, Not generally produced from the bowels of the Earth by fob* 
terraneous cxplofions, p, 20, 27. 

Horizontal vulcanic hills, p. zz. 

Vulcanic Hills of the Viceatme and Veronefe diflrlrt defcribecL Abound with 
limefbne and lava, p. 24, Without any mixture of Granite, p. 25. Original 
jflrurtnre and characters of thefe hills, before they were changed by fire, Hill evi¬ 
dent, ibid. 

Vulcanic Hills near Coffovo in Dalmatia, p. 34, In the county of Down in Ire¬ 
land, ibid. 

MiruhdimS) Britifh. 1,1 See Boufe^MUoi^ Swift, arid Sizhd-Martin. " 

Bor fly y Rev. Dr. his abridged hate of the weather at Lohdon in the year 17H* c °k 
lerted from the meteorological journal of the Royal Society, p. 167, See heathen 
J)e polygonis areft vel pedmetro maximis et minimis, inferiptis drdilo, vel -dir- 
. culum, circnmfcnbentibus, p, 301—310. Vide Thorema % II, III, IV, V, VL^* 1 
Homkbi in Lancashire, furvey of its inhabitants, in the year 1773, with the of 
births anddeaths, 431, n* • 1 ' ' ' ' * ’• 4l ’ " ’"* ■^ ^ ^ 

Boufi-S^alhw^ account of the, p. i$$. The firft comer of the Britifh hirunMnes, ibid. 

■ Appear about' the; middle of Aprils foil-ponds, ibt& ' 'Their with- 

drawing for a time if they find froft and foow, more in fervour of hiding than ml- 
5 gratioin p. '* 2 $ 8 f >*sp l f 4&. Nefos defcrlbed, 

• p. 259, 260. Dam to-foi inconvenient' fituatfen to fecure her brood,’ p* 2*60* 

1 IVhar’hUfoBfo of'eggith^'foy, tteifbdHur,“ and time of hafeKfig^ifod." fiigfrf- 
„ five metlihd• bf ihhbfoiefog'** fttXng ; into' life, : p. afed, i&tk 
. 5 '.^eg£^es 5 fofith f, the fold « 

6 ■ ‘" ■ *'■ 5: ‘fefoai 
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fecond brood, p, 261* When the fecond brood arc produced, ibid, The (wallow m 
'inftrudtrve pattern ofinduiby and affection, ibid. Refcrts where infects moil abound, 
ibid. The motion of the mandibles when a % is taken too quick for the eye, but the 
fnap of the bill dittin&ly heard, ibid. The male ftvallow probably the cxculltor to the 
he life and other fmall birds, ibid. He announces the approach of birds of prey, when 
all the fwallows and martins join in a body, and buffet their enemy from the'village, 
p. 261, 262. He alfo founds the alarm, and Unices at cats, p. 262. Each fpeeics of 
blrundo drinks as it flies, ibid. The iwallow alone wafhes on the wing, ibid. Swallow 
a delicate fongffer, and bold ranger, ibid. Small parties often attend horfemen, flying 
around and collecting infefts roufedhy the horfes feet, ibid. Their food, ibid. Before 
their departure they all forfake houfes and cliimnies, and roofl in trees, ibid. With¬ 
draw about Odober, ibid. Some few parties haunt the open fbeets of London next 
the fields, ibid. How diltinguifned from their congeners, p. 263. The mofl nimble 
of all the fpedes, ibid. Want of fagacity, ibid. See fkvrfi, Sand-Martiu* 

Jhy , a mountain near Stromnefs in the Orkneys. Its height, p, 13S. 

Hunter* Mr, John, his experiments of the gymnotus ele&ricus, p, 393—407* See 
Gymnolus KlcBricus —His experiments on animals and vegetables, with rdpedt to the 
power of producing heat, p. 446. See Heat* 

Hutchins , Mr. Thomas, his experiments on the dipping-needle, p. 129. See Dipping- 
needle, 

Hygrometer , irate of the, for the year 1774, at Chiflchurff, in Kent, p. 294, 

Hperbeh* rectification of, p. 283—287* 

I. 

Ja 9 the ptocefs of making it in the Eaft Indies, p. 232. Natural ice never difcovered at 
Calcutta, and but feldom at Allahabad or Mootegil, 252. 255, Methods of making 
« v >ce f p. 252^ 253. Remarks, on its congelation* p. 254—256. 

Ingmhtwfz* Dr. John, his experiments on the torpedo, p. 1. See Torpedo, 
i^kbrmigbi' its height, p, 498. . 1 

/peculation* remarks on, p. 87. . f . , 

iitflrumerit* mufical, an account of one brought from the ide of Amfterdam, in the South 
Seas, p. 67. See Mufical inftrumenh - 

Journal* meteorological, for the year *7 74, kept at the Royal Society*® hoitfe* 
See Tabks^Qwe kept at Briftol fpr the year 1774, P* * 94 * See Meteorological 

’■ !V-, ' ■ , } ■ .. t,- « 

.feliat it depends on. the gelatinous part of the mufcular fibre, p. 21a 
Oftr p« zifr ,, , ' 



Mr, John, his kiretigation of a general theorem, forfinding '.the" length of any 
: ,V of m Y '^nic hyperbola by means' of two elliptic arcs, p, 283^86* *' Som# 

otha 




; titter, new and ufeful theorems deduced therefrom, p. 2S6—C89. Obfervations 
■ thereon, p. 2S9. _ • ■ 

Lava abounds in the hills of the Veroncfe, p. 24. And in thofe of, Auvergne and 
Velay, p* 33. More rare in the Euganeun Hills, p. 33. Found in the Granite 
. of Monte .Refit), p. 36, Singular kind of Lava of which Monte Nuovo is ccmpo,fed, 
P* 3 s * Lava brecduta, ibid. Lava-pebbles obferved in quantity in the beds of the 
rivers flowing from the mountains near Friuli, p. 43, 

. Leiccficr , latitude of, p. 366, v 

Level, Mia an extract of his letter from Peterfburgh, concerning the occuitatxpns of tl*c 
iiacd liars by the moon, p. a80. , Two curious theorems, by means of which the folu- 
- tion of polygons, will be as cafy as that of triangles by common trigonometry, pi 381, 282. 
JJfe, has a power of producing,or deilroying heat, in.,! 22, 

Li/e, human, older various on, the difference between, the duration of it, in towns 
and in country pariihes and villages, p, 424. The proportion* pf inhabitants 
'dying annually in great. towns, from 1 in 19 to 1 in zz or 23; in, moderate 
towns, from 1 in 24 to 1 in 21$ in county pariihes and villages, lr. in 40 pr 
50; p* 426. Average of deaths at Stockholm for fix preceding years, iVin 
19 annually, ibid* At Rome for ten years 1 in 2if annually, p. 427. In London 1 
in 20 1 , ibid* At Northampton 1 in 26^ die annually, ibid. And in the ilhmd oi 
Madeira, for eight years, x in 50 died annually, ibid. A 19th part of the inhabitants 
of Stockholm die every year 5 and in the whole kingdom of Sweden, towns and country 
together, not more than a 35th part, p, 427. //.- Average of deaths for ten years at 
Vaud, in Switzerland, 1 in 43 annually, p. 428. In Aekwonh, in the county at 
York, for ten years to 1737, a 5 6th part hail died annually, and in the year 1767 
, the annual average was a 47th part, ibid. Obiervations on this linking difference 
between the rate of human mortality-In towns and in country parities and villages, 
p. 428—434. Surveys in the year 1773 the inhabitants at Hale, Harwich* Darwen, 
Cockey Moor, and Chowbent, in Lancadute, with the date of their births and deaths, 
p. 431, 432, n. Number of males and Females bom in different places, and at different 
periods, p. 435. The proportion of male to female births 20 to 19,' ibid* Number $£ 
males living Ids than females, p, 433, 436. Males more fhort-lived- than females* 
p. 436* Inftanced in the parifli of St* Sulpice, at Paris, during 30 years ';■ and1in 
Stockholm and the whole kingdom of Sweden during 9'years; ibid. Sweden-gains 
above 20,000 inhabitants yearly by the excefs of births above deaths, p; 43 7. . The 
order of human mortality in Swkteto, 438* ; Observations thereon, p* 439.Its 
order at Stockholm, p. 440* Ob&rvations thereon, p. 441. State of human mor¬ 
tality in the wfele kingdoiW'fof'Sfoedeh fonTMn-fM' dipimb for .,5 -.-years, p* .442,, 
Chrifienings and burials in the parifh of Ackwoith,' in the county of York, fo&zo 
years, p* 443, 444. Account of the inhabitants of Rome for 11 years, p. 443*. 
U^btnhg, an account of M its,efiedls on a houfe, which was furnifhed With a pointed,, 

- 1 *coiiduiftbr5' af 'U >•- \ , r ■*.r'u-J 
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JJnd-Dr, his defoliation and ufe of a portable wind gage, p. 35> See Wtui gagn 
Lueo-motion, the power of, in certain animals, on what it depends, p» 21 &». 

London, an abridged {late of die weather there m the year 1774, collected from the me tea* 
rofogical journal of the Royal Society,, p. 167. Loudon and Edinburgh, 

a companion of the heat of, p. ^ 59 * See Meat A vertigo ot deaths in ."London, 

, P» 4 2 7- 

Longevity, uncommon in fiances of, at Cheflcr, p. 83. ' . 

Lorimer , Mr. J. his defeription of a new dipping-needle, p. 79. See Dipping-needle. 
Ludlam , Rev. Mr. his agronomical. obfervations made, at Leiceflsr, p. 366—-372. 
See Ldcefter*. 

Lyndon, m Rutland, extra# of a regifler of the barometer, thermometer, and rain, for 
the year 1774, kept there, p. 199. 

Lyons, Mr. calculations in fpherical trigonometry abridged,, p, 470. See Trigonometry*, 
JpherkaL 

ML 

Machine for railing water, an account of one at Oniton, InChefhire, p.277. See Hater* 
Madeira, ifland of,, average of deaths there for eight years, p. 4s7^ 

Magdalen {[lands , fea-cow a native of, p*. 249. 

Magnet. See Dipping needle, and Poles Magnetic. 

Males and females, number bom at different places and at different periods, jr. 353. 435. 
Male to female births 20 to 19, ibid. Greater number of males than females born, 
p* 335 * Males living Ids than females, p. 335. 433, 436. More fliort-lived than- 
females, p. 436. Number of males to females in different places, p* 3-34. More 
females than males baptized at St. Stephen’s* Brillol, fiom 1734 tox 77 -h P* 33 2. Mr. 
Derham’fi calculation confirmed, p. 333*435- Comparative view of the number of 
widowers and widows in different places, p. 335. , , 

%fnnchefter, and other adjacent places, obfervations on the hate of population in, p. 322* 

5 -An 'enumeration- of the parifh of Manchester, ibid. Number of inhabitants in the 

*.town, tnwnfbip,' and parifli of Manehefter, p. 323. Striking disparity in the health!- 

nefsof the town, of Mmiehefc, and of the country roundib. 4 >e year 1772, ibid.. 
To what attributed, p. 324. Proportion, of annual d^ath? in Maucheller and the ad¬ 
jacent country,, p. 425. 

Marble 9 found among Scaglia, p. 3£ 

children,, the fuppofition that they depend upon the imagination .and longing, 
■ tfe » SMitoly. void of-foundation, p. SpjrrMQ* ■ „ , 

ckmtk.%in /different places: and ay .different;, periods, p, 328-, 

: r'V - s ,;- , ,, . j. m , ,, 

"Martim 4 'theitf torpidity, p* 343. ^^Twpyity..^ ^ 
Ma/kdyne, Rev* Mr. his propofal for me&fering .pf^fie^.Jiill. in this 

jv/l&gdom by $?■$$$* See Attradlm,.'**™** His account of 

*' . ’ V , ■ \ obferyations- 



INDEX, 


fllWcnstious made on the mountain Schehallien for finding its attra&ioD, p. 500. 

Sec Schehallien* 

Meafure and weight, what was the ancient Englifu, prior to the reign of Henry the 
Seventh, an inquiry to lireW 9 p. 48. See Weight and Meafure-* 

Meconium, uni vet hilly found in the bowels of new-born children, nothing more than 
the mucus naturally feeveted by the intelVuial glands, p. 314, ?n 
Meteorological journal for the year 1774, kept at the Royal Society’s houfe, p . 139. See 
Tahirs* 1 One kept at Briilol for the year 1774, p. 194. Why no important in¬ 
formation has been derived from keeping meteorological journals, ibid* Tables 
given as an example of a method to remedy the neglect, p. 167—193. 

Middleton, near Manchester, an account of births, deaths, and marriages, in the parifli 
of, from 1663 to 1672, and from 1763 to 1772, p. 326, 327, Obfervatlons on 
the change in the proportion of births tp, deaths, and alfo to the marriages, at Mid* 
dictum, during the laft century, p. 327, 328* 

Monjh'oftfy and marks in children, do not depend upon the imagination and longing of the 
mother, p, 317—320. 

Monte a bafakinc hill in the Venetian State, in Italy, p„ 36. See RoJjIk 
M onte Cajhllo , 

Monte Nt/ovoj 
Monte Ulivcto , 

Mmfs influence on the weather, table for trial of, p. 177, &c* 

Mom, doubts concerning her fuppofed influence on the weather, p* 178—198% Con¬ 
jectures concerning the origm of this general perfuafiou, p. 1 So*—183. The appear¬ 
ances of the moon tokens of the weather but not catifes, p. 180—18*. , Tables for 
trials of the moon’s influence, p* 177* 193.197. The Doffline of the moon’s influence 
had not gained ground among pradHcal writers in the time of Aratus, p, z86. 

Mootcgll, natural ice feldom feen there, p. 255*% 

Modality, human, obfervations on the difference between the duration of it, in towns mi 
in country parifhes and villages, p* 424. 428 s —434. Difference in the ffate.of mor¬ 
tality in towns and in country parifhes, whence it strifes, p„ 428. The apparent rate 
of mortality in towns, not magnified by an influx of people from the country* p* 448* 
Mofctnv* Comparative heat of Mofcow and Edinburgh, p. 460, ■ ' ' ■,/< , 

Mountains* ‘See AttraBiotu 1 * ■ 

MouruAIiUs in Ireland compofed of Granite and Lava, ■ pi 34# ? 1 ■ ■■ „' j ,. 

Mujicd inftrument, 'ahAccount of onebkmght from 1 the Hie of Amfierdam ■ in the South 
Seas, p. 67. Experiments thereon, ibid. 1 'Explanation of it -according to its exa& 

• fize, p. 69* The 1 matihfer 5 Mowing* and 1 what tones produced,, p. 69, 70. The 
tones adapted to EnglHh confirt pitch, p. yov The fyffems furnhlied correfpond with 
the diatonic aiid chromaiic^w^, - pi V*V‘ ‘ Not capable of .performing according to ibf 
enharmonic divifion of the temachord, ibid. ' 1 , ■ . , . • / • 

4 E z . .. , 1 . Mwh* 


j* throe of the Euganean bafaltinehills, deferibed, p. 38—41 
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, 1 obfervations upon, made in Abyfiinia, hi the year 177r, p. 40S* Myrrh of the 
moderns nothing different from that of the ancients, ibid. From whence it is brought, 
ibid. Troglodyte myrrh preferred to that of Arabia, p. 409, Why modern myrrh* 
h generally worfe in quality than the myrrh of the ancients, ibid. Why in fame years 
f this* myrrh may hot exit!, ibid. The myrrh of the Troglodytes not all of equal- 
goodrels, p.410. The caufe of this difference, and how the bell fort is procured, 
p.410, 411. How new myrrh gets an oily covering, p, 412. A fpecimen of whan 
the Troglodyte myrrh was, p. 412, 413. How to know Arabian myrrh from Abyf- 
fmian, p.417. 

N. 

Jlefts, where the fand-martins build theirs, p. 273. " 

JSfvofh, Dr. his defcription of an apparatus for impregnating water with fixed air, p, 59^ 
See Water , 

Northampton, average of deaths there, p, 427* 


0 . 

Oats, experiments on their power of generating heat, p. 441, 

Occultations of y and & Tauri, at Leicefier, p, 370. From Mr, W&rgentin, p. 23:# 
Oil, caufes hot water to boil, brifkly, p. 492. 

Opocalpafum , conjectures concerning, p, 413—416. 

Otaheke, obfervations on the nofe flute of, p. 7 2, See Flute . 

Oulton, in Chefhire, an account of a machine for raifing water there, p. 2.77. See Machine*. 

P. 


jPapiUm de Montagna* See Sand-martin, 

Ptndle-biU and Pemygant, their height, p. 4.98.. 

PrSzp-kvelgldm "See Weight and Meafures. , , , , 

Ptrdval, Dr. Thomas, his obfervations on the flafe of population ‘m Manchefler and* 
other adjacent places, concluded, p. 322. See Mqnehe/ler, 

Petrarch , canon of the cathedral at Padua, relicks of him near Arqua, p* 35^ 

Phofphark/par, mineral acid air produced from, p. 394. 

dR?//iy, r 'his eight critical days of the moon’s age, p. 189—190. , 


Poles, magnetic, how to difeover the poles of a fpherical loadfione, p. 79. Generally 
points diametrically oppofite to one another, ibid. , The magnetic 
- poteof^te^iith feem obliquely fituated to one, another, ibid* Where fituated un¬ 
known, ibid. Accurate obfervations with a good dipping-needle, as near thefe mag- 
^y%SE*ic \ ■' the- fureftway to complete the .magnetic theory-pf^jiiis iglobe^ 

79 ? 80. ■ ' * 

' Be 
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3 D'C Pohgouts '-area, vcl peri metro maxinvs et minimus, inferipris circulo, vel circulum 
, ciratmferibentibus, p.301. Vide Theorem 1* 11, 1x1. mi. v. vi. Theorems 
for the folution of polygons, p. 281, 283. 

Poivpi* He mm ks on their reproduction and propagation, p» 231, 

Population, obfervations on the ilatc of, in Manchefter, and other adjacent pieces, p. 322*. 

See Mtviehcjler* 

Pound* See Weights and Mcafares* 

Prafipe et ,/JjldiL Sec Cancer* , - 

Price, Rev. Dr. his obfervations on the difference between the duration of. human 
life in towns and in country par idles and villages, p. 424. See Human Vfe* 

Prleftley, Rev, Dr. his account of further difeoveries in air, p. 384. See Air* 
PROBLEMS, ?nathcmatical* y : > $ 

If the two legs of a fpherical triangle right-angled are given, to End the hvpo- 
tenufc, one leg being fmall in comparifon of the other, p. 473, 

Having the hypotenufe and one of the angles, to End the bafe, p r %j 6 * r ■. . > t 
Suppofmg the fame things known as in the lail, to End the perpendicular, when the 
hypotenufe is nearly a-quadrant, p. 477. 

Suppofmg a fpherical triangle, in which are given two. Edes, with the included an¬ 
gle, to find the third tide, p. 478, 

Suppofmg the fame things given, to End either of the angles, p. 482*. 

Plyjtcal, To find the time of defeent in a circular arc, p.287., 

Progm/Ucation, feicnce of in its earlieft ftate, p. 182. How corrupted, ibid, “ ' ’ • • 
Progno flics derived* from the Sun, rooft of all to be. relied oh according to tht'arH- 
cicnfs, p. 182* Ptognoftics derived from fixed'Ears, ibid. 

Propagation, Angular propagation of feme fpecies of fea anemonies, p. 222—230. 

Puy f in Vclay. St. Michael's church there built on*a rock of Lava breedata, p. 39. 

R.. ‘ * '* 


Rabt, a regular account of what quantity fell in London during the year 1774* p* 14^ 

■164. An abridged view of it, p. 1 68.--At Lyndon, in Rutland, p. 199, 200.—^- 

At BriftoI,.jv 194. ^ \ \ ‘ ' ' f: * m,, 

Rameatu*, a hafaltme hill in Velay, p. 13* • See Bafaltes*, ■ . .. .•■.. \ 

ReproduBwti and propagation of certain animals, .. y- - ^ ■, *„ 

Richmond, in Yorkfhire, an, account of, p. 329* 330- tilths, 4 e at h% and 1 marriages ’ 
there, for nine years/ : ^i ^'329. - • . 11 ;i ' " >*'..■ I o. > *n. 

Roebuck, Dr. his companion/ of the heat of London and Edinburgh, p. .459. t# .See Heat *. 
Rome* average of deaths there for ten years r p. 329. Account of ks inhabitants for 1 r 

y'ear$y-pi'hlji" '"-“f 1 .->‘v --: y. ,* , ■ '1 

■ Room, heated, Experiments-and obfervations. im. one^.p. iii—1.2,3.^463^^9.,; 484 ~--«“ 

. 49 . 4 * ’ ' ’ " " 


yy 



IhJk 11 mantt 'Koffo, "a bafaltinc bill m the Venetian State, p, 6- A topographical 
view of it. Tab. L See Bajhhes. Singularities of the columns at Moure Rono, 
p. 7, 8. to, u. The mountain formed of an Inferior kind of Granite, which the co¬ 
lumns re'em ble, p. 8. No finglc columns or looie fragments obferved about Monte 
Roffo, p, 22* The Hill terminated by a regular convex furamir, which forms a 
folidmafs, p. 22. Of the phyfical topography and Vulcanic Productions of Monte 
Iloilo, p. 36—38, 


S. 

Si. Flour , a city in Upper Auvergne, built on a giant’s caufeway, p. 15. Singularities of 
its bafalmie columns, ibid,^ 


St. MicbaeVs church, at Puy, in Velay, built on a rock of lava, p. 39. 

San Biafioy in the Euganean hills, in Italy, a group of angular columns newly difeovered 
there, p; 418, See Bajhhes. The rocks of SanBialio abound with ferrugiueous vitri¬ 
fications, p. 422. 

San Giovanni* See Dlavolo, 

San Gothard, account of its parallel flnita of Granite, p. 422, 

Smd-Marliriy -or Bank-Martin, an account of the, p. 472. The lea ft of the BritiOi 
htrundineS) and the fmalleft known hirundo , ibid. They clifclaim all domeftic attach* 
ments, and delight in wild places and large waters, p. 272, 273. 275, 276. Built 
• their nefts in the bottom of deep holes in the fund dr earth, p. 273. Make good dif- 
patch in fedoping thefe holes, p. 273, 274. Leave feveral holes unfimfhed, and con- 
jedures concerning them;, p.274; After fome years, they forfake their old holes, and 
bore new ones, ibid. Much annoyed by fleas, ibid. Sometimes difpoftefled of their 
breeding-holes by the houfe-fparrow, p. 275. Thefe caverns not made ufe of by way 
of Lpkrmxtfo, ibid. They arrive about the fame time with the fivallow, and lay 
from four to fix eggs, ibid. Bring forth their young rather fooner than the fwailows, 
Ibid. Thefe birmdines no fongfters, ibid. Breed twice, and withdraw about Mi* 
chaelmas, p. 276, Much the rareft fpecies in the fouth of England, ibid* Peculiar 
manlier of flying, ibid. The Bight of ail Mrufulim influenced by, and adapted to, 
the peculiar felt of infers’ tfiiicli fifrnifh thdr food, ibid.* Sand-Martin differ from 
their congeners in diminutivenefs and colour, ibid. Sold in Spain for the table, ami 
culled pajnlim de m&ntagna* . (koift* 


obfervaticraVon 'its 'fecon'A difappearanee and 're-appearance again,. p, 294, 

r • • • • ‘ 

an accfemVti'f obfeH'aikiHs shade (M, fe finding its attraftion, 
for carding the defign into execution prepared, p. 500, 
liwe' ®ef 50/5 : y $tr $'; TTfcis 

1 »&■{$>: in. j■, . 4 .i ,|r '>rh<3bsitMn 
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mot ream choft-n. fo, ilic purpolc, p. 503. Expence attending it too great for the com¬ 
mon iuuds oi tin. fuvicty, ibid* Tills difficulty removed by his Mujdty’s bounty, 
P> 503, $Q. y Mr. Muikclyno requefted to carry the experiment into execution, 
P* 505. An account of the obfervations requlfite to be formed, p. 503—508. 

1 lie olftervaiory fixed on the kuuh ilde of Schchallien, ibid. Preparations for making 
the obfervafions, p„ 30B, 509. Seventy-fix obfervations taken on 34 Pars, with the 
plane ol the fix cor turned to the eaft, p T 309. Ninety-three obfervations taken on 39 
liars, with the plane ot the intlrumcnt lacing the weft, ibid. Method of verifying 
the politico oi' the ftxftor, p. 509—511* Two meridian lines obtained b: obferva¬ 
tions taken with the quadrant and tranfit infirument, p. 511. Methods taken to de¬ 
termine the figure and climenfions of the hill, p.312—516. The, obfemtory and 
intlmmentG removed to the north fide of the hill, p, 516. Se&or put tip with its plane 
9 facing the weft, p* 517. Inftrument brought into the meridian by the tranfits of the 
liars, p, 517, 318. Sixty-eight obfervations taken on 32- liars, the plane of the, fedtor 
being turned to the weft, p, 5x8. One hundred obfervations taken on 37 liars, with 
the plane of the inftrument facing the eaft, ibid. Forty-three different liars obferved 
in all, on both fidcs the hill, and 337 obfervations taken, p. 519.. Remarks on the 
foregoing obfervations, p. 519-—321, In what manner the two bales were meafured* 
p* 521—523. Their menfuration, p.323. The experiment honoured,with, the pre¬ 
sence of many, gentlemen converfunt in mathematical and philofophical learning, ,p. 
524, 325. The ufc of the two theodolites at once in completing the furvey of the 
hill, p. 525. The refult of computations made upon thofe operations for deducing the 
died! ot the attra&ion of the mountain, p. 326*^532. Confequences flowing from 
this experiment, tending to iilullrate fomc important queftions in natural philofophy,. 
p. 332—334. Obfervations of liars made with the zenith fedtor on the mountain 
Schchallien,, for difcovering its attradlion, p. 336* 

&: > ttthjir 9 ' has a power .of generating heat, p. 451, 432. . 

Sc a, feuree any perceivable difference of heat at different time of the day in the open, 
lea, p. 204* 

St'it JuvMtunKS) a fecond effay on their natural hiftory, p. zoy. A fourth and. fifth 
fpeciespf that unirnal, ibid. Ideas fuggefted by the laft experiments, jv 208—2j w. 
'This animal exceedingly gelatinous, p. .209, zio ; and irritable to fuch a de¬ 
gree as to be affected by light, p. 209. Obfervations 1 and experiments, con¬ 
tinued, p. 21 1 • Inferior half of the firft fpecies daily, recovering ftrength above a 
twelvemonth after, it- had boon cut* infected by ^ccidepty qmfing it to 

throw up a great quantity of its inteftines, p. 212. Confiderahly fhrnnk, ibid. A 
iccontl difeharge of its inteftines by the water being again infe&ed, ibid. , Totally all- 
folvcd, ibid, ^ Obfervations.on the foregoing experiment, p. 2 2 2, 213, Upper I^toT 
another, fea^emony,. of which , the inferior was become a period anii5 : §l,. lived fee 
months, p, 213* Some cut diametrically and perpendicularly, not effentiiall^ hurt by 

the operation; p, 213, 214. Thefe femi-anemonks appear perfect animals, and per- 
\ - 1 form 
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form all their funffions, p. 21. RefteftIon,concerning thefe animals, ibid. Farther 
cbfeirations on them, p. 215. Conjecture concerning their propagation, p. 21 6, The 
‘fecond fpecies difficult to prefer: c, p. 217. Safe method of taking them, ibid, They 
make great havock in the fea, ibid. Their limbs being clipped, new"periedl ones im¬ 
perceptibly fhoot out, p, 217, 218. Ob fer vat tons and experiments on the fecond 
fpecies, p. 21b, 219. This kind of fea-anemonies preferable for the table, 2x9, The 
femi-anemonies of the third fpecies entirely recovered the parrs they had been deprived 
of, p. 220. Several of thefe animals, cut through the middle by accident while in the 
fea, foon recovered, p. 221. Conjecture concerning the generation of this fpecies, 
p. 221, 222. Obfervations and experiments on the fourth fpecies of fea-anemonies, 
p. 222—229, Remarks on it, p, 22 9, 230, A monfter of this kind, p, 223, 226, 229, 
235, 236, How produced, its internal ftrudure an intereding object, ibid. Its mouth 
and limbs defcrlbed, p, 224, Conjectures concerning the generation of this fpecies, pi 
22 y-—227, How thefe animals are produced, p. 227—229. Experiments thereof, 
p. 230, 231. Frefh-water polypi increafe by fedtion, p. 231, 232. Remarks con- 
‘ cerning re-produftion, p. 232—235. The ledtions of this fpecies of fea-anemonies 
like the former, except that the upper half never produced a new balls, p. 233. De- 
fen prion of a fifth fpecies of fea-anemonies, p. 236 — 238. An apology for not en¬ 
larging on the performance of their different functions, p. 238, 239. Sea-a nem on res 
recommended to form a fea-barometer, p. 240. 245, 246* What fpecies the fifth, and 
how to be managed, p. 240—244. What weather may be expected from the different 
, ita.te of the anemonies, p. 241, 242. Other animals influenced by the approaching 
changes of weather, p, 246. Anemonies might furnifh* ornaments in naval and hy¬ 
draulic architedlure, p. 246, 247. Explanation of Tab* VI* reprefenting a group of 
fea-anemonies of the fourth fpecies, 24S. 

an account of the, and the ufe made of ir, p. 249. A native of the Magdalen 
Blands, ibid. Great numbers remain on fhore for fevcral days in fair weather, ibid* 
retreat to the water on the appearance of rain, ibid* Large and umveildy, ibid* 
tfcWr time of -geftatiory p. 249* Account of their landing, p* 250. Method of 
, feparating them, to be killed at lei fare, p* 250, 231. What ufe is made of their fkiu 
and teeth, p. 25 r. 

Bhuldham, Mr* his account of the fea-cow, and the ufe made of it, p. 249. See Sce-C<m* 
Slddda and HckucHui* Height of thefe hills above the intermediate valley, p* 498, 

Small£ox r remarks, on, p. 87. 

experiments on its power of refilling external cold, p. 430* 

•£«WP. wfel pa gmfs than on gravel, p. 122. Snow at London in the year 

. tr» •.. ■. : . . . 

$ ,i S$ er * * 6 *. . ' 

PMPwfefifeW' ! ' i puperal,addprpducef| i: fromit, p. 334, ( , 

aljrUg^ct,:,^. 4 ?.o f , Jpl^ing ‘feveral of 
■, aoft ufe&l quefhom in fpherical trigonometry, foraewhat Iranilar to that tiled in 

! , \ , ' ' , ’ " approxi.. 
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£|ipimlmaung to tlie roots of algebraic equations, p. 472—474. Problems excm* 
pHiving the practical application of this method, p. 475—4S3. 

Springs, near Edinburgh and at London, mean bear of, 460, 461* Connexion between 
the mean heat of a country and the mean heat of its fprings, p. 461. 

Siaf/h) a Vv’dl'crn bland of Scotland, vulcanic phenomena lately difeovered there, p, 10, 

Snatfe, what k w:t;i, p 0 411, 412/. 

Stedmau, Dr. on ttiangles defaibed in circles and about them, p. 296. See 'Triangles. 

Stock, Jofbun, KU\, his account of a mufical infer ament brought from the ifle of Amfter- 
dam, in the South Seas, p. 67. See Mufical inJlrumcnU--* His remarks on a larger fyilein 
of reed pipes from thence, with observations on the nofe flute of G tab cite, p. 72, See 
Flute. 

Stockholm* average of deaths for thefe fix years, p. 426, 427, n. Its order of human 
mortality, p. 440. 

Strange, Mr. his account of two giants caufeways, and other curious vulcanic concretions, 
in the Venetian State, in Italy, p. g. ——His account of a curious giant’scaufew'ay, or 
group of angular columns, newly difeovered in theEuganean hills, near Padua, in Italy, 
p. 418. See Baftllcs » RoJJb, DIavofo, Euganeah bills , Vulcanic hills , Granite, Granitdb, 
Gian ts-caufewitv, Lava, San Biafto , San Goth arch 

Surinam, the gymnotus elc&ricus brought from thence, p. 102, 109. 

Sutton Coldfield, in Wanvickfhire, an account of, with an extradt from the parifh regifter, 
P* 35 ** 

Swallow, Houfc, an account of the, p. 25S. The bird’s want of fagacity, p. 265. See 

Houfc Simllow, -Swallows and Martins, an account of their torpidity, p, 345. Sec 

forpidity* . 

Sweden, average of deaths in, p. 427, n. Gains above 20,000 inhabitants yearly by the 
excels of births above deaths, p. 437. The order of human mortality there, p. 438 ; 
for 9 years, p. 442. 

Swift, or Black Martin, account of the* p. 264. Largeft of the Britifli hirundines , ibid. 
Liitdl comer, ibid# Their 11 efts defective in architecture, ibid. Sufpedted of expelling 
the houfe-fparrows from their nefts, and taking them to their ufe, 264,265* Where 
they build, ibid* Begin netting about the middle of May, ibid. Copulate on the 
wing, 263, 266 * Common for iniedb to do fo, 266. The Swift appears to live foore 
in. the air than any other bird, ibid. Lays invariably but two eggs at a time, ibid* A 
moll alert bird, riling early mil retiring late, ibid. Affembk in the air in groups, juft 
before they retire, Ibid. Fond of fultry, thundery weather, 267. In hot mornings, the 
mates form little parties, and ferenade their fitting hens, ibid. ’ The hen relieves her- 
felf from her duty of -incubation, for a few minutes only, Jiift at 'dark, ibid. Swifts 

, while they have young have a little lump of mfeds pouched under their tongues, ibid. 
Feed In general, in a higher dlftrioft than 'the other fpecies, ibid. Range’fo -a great 
•diftance, ibid* Their wings longer in proportion than almoft any other''"bird; IBidw 

- When they mute in flight, their wings meet over-their heads, ibid; ^"'BefcencT below 
Vol, LXV. • 4 F- • ' 1 ; t&dr 
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their ufual range at certain times in fummer, hovering over pools and dreams for 
hours together, in fearch for hies, p. 267, 268. Account of their young, p, 268. 
Swifts fometimes purfue and ftrike at hawks, ibid. Regardlefs of rain, unlefs the 
{bowers are heavy, attended with much wind, p, 268, 269. Conjecture from a cir- 
cum (lance refpecting their colour^ that they retire to red for a fcafon, p. 269. Breed 
but once In a fummer, ibid. Withdraw loon after the flight of their young, ibid. 
Other hlrundines Increafe flve times as fad as the Swift, p. 369, 370. Singular in 
their retreat, the main body retiring early in Auguft, 270. Remarks thereon, ibid. 
% Thefe hirundmes never congregate with their congeners, ibid. Fearlefs while haunting 
their reding places, ibid. Much inferred with the hippobofcahirundlnis , ibid. Swifts 
no fbrxgfters, ibid. Never fettle on the ground but by accident, their fhortnefs of legs 
j ■ and length of wings preventing their rifing, 271. Other peculiarities attending them, 
ibid. Frequent the Tower, and fome of the churches of the Borough next the fields, 
not venturing to the clofe pacts of London, ibid. Called by the Swedes ring Jhvaia, 

, 272. See Hou/e-Svjalkw^ Sand-Martin* 

T., 

Ta»i.es* 

Deaths, ages,, and conditions, in Cheder, for the year 1773, p. 88. 

. Difeafes of different ages in Cheder, for ditto, p. 89, 

Difeafes of different months in Cheder, for ditto, p. 90. 

Of marriages, baptifms, and burials, in Cheder, for ditto, ibid. 

Meteorological Journals for the year 1774? kept at the Royal Society’s ho life. 
For Jan. p. 140, 141. Feb. p. 143. 143. March, p. 144, 145. April, 146, 
147. May, p. 1485.149. Juno, 130, 15M. July, p. 152, 153. Aug. p. 154, 
135. Sept. p. 156, 157. 061 . p. 158, 13:9. Nov. p. i6q 3 161. Dec.p. 162, 

163. Created, lead, and mean height, of the Thermometer without and 
within*, and of the Barometer in each month throughout the year, p. 164. 

. The, quantity of rain in the whole year, ibid*. The variation of the magnetic 
needle, p. 165., 

An abridged view of the winds at London in the year 4774, compiled from the 
Meteorological Journal of.the Royal Society, p. x6,8. Sufe-divifion of the S. W. 
wind, p. 170. Sub-divifion of the N. B. wind, ibid. Sub-divifion of the S. 
E. wind, p/271. Sub-divifion of the N, W. Wind, ibid. 

^ peneral date of the winds collected from the preceding tables, p. 272. 

^ h ■ Number of Fair and frody days in each half month and in the whole year, p* x 73. 

' / For trial of the influence of the winds upon the barometer, p. 175. 

.. v F^|rial-|of the moon’sJnduehce^p. 17^. , i " 

Changes .of"weather in particular days, p.„ 193. t Explained, g. 197. 

Meteorological journal for the year 1744, kept at Brifiol, date of barometer*, and 
; / quantity of rain, in each month throughout the year, p. 124, Winds and frody 
; days ditto, p.195. For trial ofthe'Wbtl’s influence ditto, p. 197. 
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Extracts of a regifler of the barometer, thermometer, and rain, at Lyndon, in 
Rutland, for the year 1774, p. 199, Wetted months from one to twelve, p. 
zoo* 

Heights of the thermometer in each month of the year 1767, at Allahabad in the 
Eaft Indies, p. 20a. 

Going of Mr. Wolladoifs clock, from Dec. 1773 to Jan. 1775, p. 293. 

State of Mr. Wollaflorfs thermometer, barometer, and hygrometer, during nine 
months of the year 1774, p. 294. 

Adronomical obfervations for determining the latitude of Leiceder, made in the 
year 1774, p* 366. Zenith didance of $ Draconis and y Draconis, ibid. Zenith 
didances of a Herculis with the date of the barometer and thermometer, p, 
36S. Zenith didanccs of the pole-Aar, p. 369. Occultations of y and a. Tauri, 
p, 370. Obfervations on the tranfus of the fun, ferving to examine the Clock, 
p. 371# Zenith didances taken to afeertain the abfolute error of the clock, 
ibid. 

Proportion of births to marriages in different places, and at different periods ©£ 
time, p, 328, 329. 

Comparative view of the number of males and females baptized in different 
places, p, 333. 

Comparative view of the number of males and females in different places, p. 334. 

Comparative view of the number of widowers and widows in different places, p. 

335 * 

Humber of males and females born in different places, and at different periods, 

P* 43JS- 

The order of human mortality in Sweden, p. 43S. 

The order of human mortality at Stockholm, p. 44a. 

State of human mortality in the whole kingdom of Sweden and in its capital, for 
nine years, p. 442. 

Chriftenings and burials in the parifh of Ackworth, in the county of York, from 
March 25, 1747, to M arc h 25, 1757, p. 443. 

Chriflenings and burials in the fame parifh, from March 23, 1737, to March 25, 
1767, p.444. •' 

Account of the inhabitants of Rome, from 1762 to 1771 p. 443. ’ 

Mean heat in Pall Mall, London, during the years1772, 1773, 1774, p. 461. 

Mean heat at Hawkhill, fltuated about one mile north of Edinburgh, and 
X03 feet above the level of the iea, during the years 1772, 2773, 1774, 

p* 462. ' " ’’ *’ ' ' ' ' j , ‘ ‘ 

Oobfervations of flars made with the zenith ft&or 6n the' mountain Sdbieh allien 
for difeovexihg its attjra&ion, p. 336® _ 

4 F 2 ,, i '1 Tender den 
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Ymderden^ in Kent, ah account of the effects of lightning on a houfe'therCj ’which waat. 

furnifhed with a pointed conductor, p. 336. See Lightning, 

Tmrtffl Pic of, conjectures concerning, p. 30. 

THEOREMS, mathematical . 

Theorma I, Si linca re&a arcum circularcm contingentibus duabtis intercept um continent,. 
fegmentum ejus, contingentibus prirno pofitis intcrceptum, in contadus fui pundLo * 
vel sequaliter vel insequaliter divifum ell, prout arcus ipfe circular!s sequaliter vel in* 
sequaliter in eodetn pundlo divifus eft* Segtnentaque arcus (inrequalirer feilieel divifi), 
et redbs conti ngentis majora et minora ab iifdein funt para bus nwtui conta&us, 
P* 30J, 302. • 

, If. Linea redta qum arcum circularem contingentibus duabus interceptum in pundto 
medio, contingit, & contingentibus prime pofitis bine inde occurrit, minima ell om*. 
suum quse, eundem arcum contingentes, contingentibus primo pofitis imercipiuntur, 
P- 3 03—306, 

IIL. Polygonorum omnium, latevibus numero datis, datum circulum dreumferibentium 
aequiangulum perimetro minimum eft, p. 306'—308. 

JVV Polygonorum omnium, lateribus numero datis,.datum circulum circumferibentium> 
aquiangulum area minimum eft, p. 308, 

V. Polygonorum omnium, lateribus numero datis, dato circulo inferiptorum, sequila*. 
terum peri metro maximum eft, p. 308. 

VI. Polygonorum omnium, lateribus numero datis, dato circulo inferiplorum, tequila- 
terum area maximum eft, p„ 310* 

Theorems . Two for the folution of polygons, p. 281, 282. 

Inveftigation of a general one for finding the length of any arc of any conic hyperbola, 
by means of two elliptic arcs, p, 28.3—286. Some other new and ufeful theorems de¬ 
duced therefrom,, p. 286—289.. 

An equilateral triangle infcribed within a circle, larger than any other triangle, that can be 
, infcribed within the fame circle, p. 296—298. 

Aii equilateralMangle described about a circle, lefs than any other triangle that can be 
defcribed.about the fame-circle, p. 298. * ■ ■ 

The fquaf# of the fide of an equilateral triangle infcribed in a circle, equal to a. red- 
angle under the diameter' of the circle, and a perpendicular let fall from any angle of 
the triangle upon the oppofite fide, p. 299, 300.. 

Theophmfim ,: an affertor of the moon’s influence upon the weather, p. 189, 
'T*herm6ffleict 9 fkte of it at London throughout the year 177.4,, p. 140—164.*—AtXyndon, 
in Rutland, p, T9 9.-—At Chiflehurftj.in Kent, p. 294. 

■ , a*- very, indifterent meafure of the. heat of any climate, 

■ p. 202b Thq|eaftand:gr«iteS heights ofthe thermometer at Allahabad in each month, 
p» 203. .State of the thermometer between Mdrafs and the Southern Tropic, p. 204. Its 
Sate from thence to about 15 0 E. of the Cape of Good Hope 3 to ; St. Helena; to 

t ' v ’ lat. 
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■ hiu I.]. N 5 and to the Britifh Channel, Ibid. Suite of the ‘thermometer m‘ the 
fbkUeni barracks at Allahabad, ibid. 

Tkrmomarkal obfervations, an account of fame made at Allahabad, in the Eaft Indie?, 
in kit. 2$° $ o' N, during the year r 767, and alfo during a voyage from Madrafs to 
England in the year 1771, p. 203. See Allahabad 
9 hauler at London In the year 1774, P* *74* 

TouJy experiments 011 its power of refilling external cold, p. 4^0. 
c lorpi\!^ experiments on, made at Leghorn, p. 1. Its effect* the.fame, whether the fifh be 
in or out of water, p. 1—3, Said to have very little force in winter, and cannot live 
long out of water, p. 2.. Othei fifhes not affedted by their company, ibid. Prelim? 
gently the two foft bodies at the fide of the head, called mijluli falcati, produced the 
fame fere at ion as if a great number of very fmall eleflrical bottles were difcharsed 
thiough the Land in quick fueceflion, ibid* Thefe flocks Wronger at Iafb than in the 
beginning, p. 2* Its powers not altered by different degrees of prefFure, p. 3. When 
fuipended by a ribbon, light bodies near it not attracted, ibid. More frequent fhocks 
caufed by the fifh bending its body, p. 4. An account of its diffedtion, ibid.. 

■ Tm’phlhy of fwallows and martins, an account of the, p. 343. Appear on the banks of 

the river Dart in the beginning of November, ibid. Brought from their winter quarters 
by a fine, warm afternoon, 344. As the fun lowered, they all returned into the Mures 
of the rocks, ibid. Not a iwallow amongtl them, ibid. Vail flights of 1 wallows go 
towards the South every autumn, ibid.. The feafon being uncommonly cold, the martins 
remain in the rocks, in a torpid date, at the end of March, p. 343. Dormice and bats 
frequently found in a date of torpidity, p. 346. Martins icon in Totnefs in Dee. and 
Jan, ibidr Three'black martins or iwills found in an old. oak during the winter, p. 347. 
They recovered flrength enough to fly, on being laid before a fire, ibid. The ob¬ 
jection brought again if the opinion that thofe birds remain torpid during the winter, 
ibid. Anfwei*ed, p. 34; ,348- Several proofs of the torpidity of birds, p. 348—330. 
The opinion that feme of the fame fpeeies of birds do emigrate, and others remain 
■torpid during the winter, when diferedited, p. 350. The vifccra of lev end torpid bats 
examined, \\ 33 u Obfervations thereon, ibid. Torpidity of animals in the winter 
. accounted for, p# 453. 

Tvtms, great, hi a peculiar degree fatal to children, 324— 326* ■ K 1 " - ■ 1,1 
Triads 'ddtribed in circles and about them, p. 296. J An equilateral triangle iinfetfibed 
within a circle, larger than any other triangle that 'can be inferihed within the lame 
'circle, p. 296—298. An equilateral'triangle deferibed about a circle, leCs than any 
other triangle that can be deferibed about the fame circle, p. ,zg$. The fquare of 
■ the fide of an equilateral triangle 4 nforibed in 1 a circle, equal to a redangle under 
the cHiiiieter of the chflep uhd a perpendicular-let fall irom any angle of the triangle 
upon the appetite fide, p. 299,'‘3 00. 1 '• ■ 1 : > ■■ ' ■: 1 * 

Trogkilytria) Its ancient limits, p. 40S; l * ■' ‘ ; " ; <f r i inonriry 
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jiplicrlcai calculations in at ab3*idgcd s p* 470% 

TvUfs, roots of, bare a power of generating lieat, 4^1* 

' ' , U. 

Upper Juvtrgne, in France, a city and town there built on giants canfeways, p. 



FanfielH* %ure"of the Buccinum in his treadle De Thermis Patavinis, inaccurate, p. 46. 

Fhrr/t, his chiklifh rule for predicting the weather, p. 183* 

Vaud, in Switzerland, average of deaths there for ten yen's, 428. 

Vegttalks^ experiments on, with regard to their power of producing heat, p. 45c*™** 
458. Mull be deprived of the principle of vegetation, before they can be frozen, 
p. 45*4* Their internal temperature fufceptible of great variations, ibid. Their power 
of producing heat, on what it depends, 454. 457. By what principles they are 
adapted to different climates, p. 453. Texture of vegetables much changed by lofs of 
life, ibid. Roots capable of relifting cold more than the ftems, ibid. In what vege¬ 
tables and animals differ, p. 456. 

Felqy, in France, bafaltine bills there, p. 9. 11, 13. 14. 21, 22. A church built on a 
rock of lava, p. 39. 'Bafaltine hills of Velay moftly terminated by regular convex fum- 
mits, which form a folid mafs, p, 22. 

Vend* mount, height of, p. 34. 

Venetian State, two giants caufeways, and other curious vulcanic concretions, difeovered 
there, p. 5. See Bafaltcs y Rojfo , Diavoh. 

Vefwvm, the inlide of the funnel preferves vefBges of its primary organization, p. 28. 
Conje&ure concerning an original mountain under its Lava, ibid. The whole moun¬ 
tain hot’produced by fucceftive eruptions, p. 29. 

Fuentine and Feronvfe^ vulcanic mountains, p. 24. 26. More frequent in the Vicentine 
than the Yeronefe diftrid, p, 44, 

Vulcanic phenomena, abound in the Northern part of Italy, p* 42. See Bilk Vulcanic* 

Volcanos of the Andes, conje&ures concerning, p. 30. Abound in foffil Glufs, p, 40* 

,, ;\ j „ ^ ^ 1 W, 1 ' 

” t _ *' li ,;•/ * • ‘ 

Wales* mountain of, fuppofed to contain prifmatk bafaltine columns, p. 16. 

Whrgcntin, Mr. his obfervations of the, occultations of a and 7 Taurl, p. 181. 

lifter* impregnated with fixed air, defcription of an apparatus for, p. 59. Operations 

+ .^';Pr t ’Pjcieftl^ for thhn'lo p, 59, 60* Taft of it i6 ! #hnSV4 pf6o. 
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Dr* Nootil’s apparatus dcfcribed, p. 61. Manner of conducting theprocefs, and 
ingredients neeeflury, p. 61—63. Procefs repeated four or [five times with the 
lame water before it is highly impregnated, p. 64. This apparatus very ufeful 
in die mi dry and pharmacy, p. 65, Glafs valve preferable to an ivory one in 

the apparatus, p. 65, 66,- Water, the fuppofed eifed of boiling upon, in dif- 

pollng it to freeze more readily, afeertained, p. 124. Experiments relative to the 
freezing of boiled and unboiled water, ibid. Ice appeared firft on the boiled water, 
ibid. Unboiled water by flirring freezes as foon as the boiled, p. 125. The conge¬ 
lation, though later, more powerful in the unboiled, ibid. Obfervations thereon, 
p. 126 — 128. Indians boil their water, to obtain ice, p. 126. 253, Water may be 
cooled below the freezing point without freezing, p. 128.—Water, an account of a- 
machine for railing, at Oulton, in Cheshire, p. 277. Mode of railing water by its 
momentum new, ibid. .Plan and defer ip t ion of the work, p, 277—2-79.. 

Weather, an abridged date of the, at London, in the year 1774, collected from the me¬ 
teorological journal of the Royal Society, p. 167. An abridged view of the winds 
and rain at London in the year 1774, with an explanation of the table, p. 168. 
What winds prevailed mod in the year, p. 169. Obfervations on the quantity of ram 
which fell in each month, ibid. Rule obferved in collecting the rain of the feveral 
months, p. 169, 170. Snb-divifion of the S.W* and N. E. wind, with an, explana¬ 
tion of the tables, p. 170, 171. Obfervations thereon, p. 171. Sub-divifion of the 
8. E. and N. W. wind, ibid. Obfervations thereon, p. 171, 172* A check upon the 
work of making the rabies, p. 172. A general date of the winds, according to their 
different degrees of prevalence, ibid. The number of fair and trolly days in each half 
month, and in the whole year, p. 173. The number of fnowy days in the year, ibid. 
What winds attended thefe particular days, p* 173,-174. Two thunder ilorms this 
year, p. 174. Height of the, barometer and thermometer at each time, ibid. For trial 
of the influence of the winds upon the barometer, p. 173;. Obfervations thereon, 
p, 176, For trial of the melon’s influence, p. 177. Explanation of the table, p. 178. 
189. 197. Popular porfuafion of the moon’s influence upon the changes of the wea¬ 
ther, particular enquiry concerning it,, p. 178—193,. , , 

Weather, change of, influence on animals, p, 246. , ■ , 

H’tight and mcafurc, what was the ancient Englifli, prior to the reign ■ of. Henry the Se¬ 
venth, an inquiry to (how, p. 48, • Sealed ftandards of weights and raenfures ordained', 
by William die Conqueror and fucceeding kings, p. 48, 49. The, ftandard weight 
and mcafures, p. 48— 51*. Henry VIII. aboliihed the old pound, and enablifhed the 
Troy weight, p. 56. He fir ft directed the ufe of'the Avcrdupois weight, p. 57. 
Troy pound Iwaviqr tharqthq o^l, Tou-er pound, p. 49, £o» 56, 57. Troy pound the 
fame as now uJed, p, 49. ( The' difference, 6f the • weights f clearly dcmonilratcd by sSa! 
experiment of the 'weight of a penny, weight, ^raifed from 32 grain? of wheat, 'f>- 
■ 50. The wine and corn gallon the fame, by the ffatufes or Henry III. rind Edwardd. 
p. 50* The wheat gallon larger than the wine gallon,, by a ftatute of Henry YILribid. 
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He altered hath weights and meafures, p, 52. 36, 57. The weight and meafure the 
fame from William the Conqueror to Henry YU. p. tji. One weighty one meafure, 
and one yard, to be ufed throughout the land, p. 52. in the reign of Henry YL corn 
bought by the nut, ibid. The iatt prohibited, 0,32. 57. Cubical contents both of 
the gallon and bribe! meafures, p. 53, 54. Statute of iz Henry VII. which alteicd 
the ancient weights and meafuics, and feme ob&rvations thereon, p. 54—58. 

If'beat. Weight of grains of wheat, p. 49. 

W her afule, its height, p. 49 B. The probable quantity of its attraction, ibid. 

White, the Her. Oilbett, his account of the houfe-fwaliow, Hi ft, and find-martin, 
p. 258. Sec HouJe^SwaUiroe, Swift, Sand-Mart hi. 

Whltchurjl, Mr. John, his account of a machine for railing water, at Oulton, in Chclhire, 
p. 277. Sec JVa*n\ 

Widowers and widows, number of, in different places, p. 333. 

Widows living, aimed double the number of widowers, p. 3 3 s'. 

Ill Ilia?;fan, Dr. Hugh, his experiments and observations on the gymaotus elo&ricun, or 
electrical eel, p. 94 . See Gymnvtns Ekdhicus. 

Wind Gage, description and ufe of a portable one, p. 353, 334, Its life and manage* 
raent, p. 334.— 364. 

Winds, ftate of them at London, during the year 1774, p. 140—164. An abridged 
• view of ir, p. 16$—-172. Winds, an abridged table of them at Briffol, for the year 
1774, p. 195. Influence of winds upon the barometer, p. 173, 176. 

Wollajlon , the Rev. Francis, his obfervations on the clock, thermometer, barometer, and 
hygrometer, made at Chiilehurft, in Kent, p.290* Obfervations on the going of the 
clock, p. 290. 292. Differences of lofs and gain when the clock was in feme degree 
foul, p. 291. Differences of lofs and gain after the clock was deanfed, ibid. July and 
Auguft the months for greateft acceleration, ibid. January and February for retarda¬ 
tion, ibid. The clock fo fixed, as not eafily to be atFocled by any tiemulous motion, 
p. 291, 2 92. Going of the clock from December 1773 to January 1773, p. 293, 
State of the thermometer without doors and within, and of the barometer, and hy¬ 
grometer, during nine months of the year 1774, p. 294. Obfervations on the fecoud 
disappearance of Saturn’s ring, and re-appearance of it again, p« 394, 293. 

Women live longer than men, p. 84. 

Woulfe, Mr. his experiments on a new colouring fubflance from the iilaud of Amfterdam, 
in the South Seas, p. 91. See Colouring fubftance. 

Wmmis, conjeftures concerning the consolidation of, p. 209. 

The End of the Sixty-fifth VOLUME. 

< fhe Number of Plates in this Volume (;including the Mujic&l Instrument 

in p. 68.) is Fifteen. 



THE L I S T 

O F 

THE ROYAL SOCIETY. 

_ MDCCLXXV. _ 

His Sacred Majefty King GEORGE III. Patron. 

His Sacr. Majefty STANISLAUS AUGUSTUS, 

King of Poland. 

His Sacr. Majefty CHRISTIAN King of Denmark. 

His moft Serene Highnefs CHARLES Margrave of Baden Dourlach. 
His moft Serene Highnefs FRANCIS Duke of Modena. 

His moft Serene Highnefs PETER Duke of Courland. 

His moft Serene Highnefs CHARLES WILLIAM FERDINAND, 
Hereditary Prince of Brunswick. 


THE PRESENT COUNCIL. 


Sir John Pringle, Bt. President. 
Sir Jofeph Ayloffe, Bart. 

Jofeph Banks, 

John Bentinck, Efq; 

Sir James Burrow, Knt. V. P. 

Hon. Henry Cavendifh, Mu/. Hr. Cur. 

Samuel Horfley, LL. D. Sec. 

Mr. John Hunter. 

Mr. Timothy Lane. 

Nevil . Malkelyne, B.D- 


Matt. Maty, M.D. Sec. { fj 
Hon. Conftantine John.Phipps. 

Sir James Porter, Knt. 

Richard Price, D. D. 

Charles Rogers, Efq; 

John Rofs, D.D. 

William Roy, Efq; 

Dau.Ch. Solander, M. D. {± f; 

William Watfon,M.D.V.P.ff^ 
Samuel Wegg, Efq; Treaf. V.P, 
Mr. Peter Woulfe. 


This COUNCIL is to be continued till Saint Andrew’s Day, 1775. 




■.HOME MEMBERS. 


Roger 
Edward 
Hon. Dames 
Edward 


Robert Adam, Efq; 

Nathan Alcock, M. D. 

John Anderfpn,A.M.{J^ 

Thomas Anguifh, Efq; 

John Arbuthnot, Elq; 

Shuck burgh Afhby, Efq; 
Thomas' Aftle, Efq; 

Alexander Aubert, Efq; 

George Baker,M.D. Mi. Rcgh. 

Baldwin, M. A. 
Bancroft, M. B. 
Barrington, 

Barry, M. D. 

Charles Moss, Lord Bilhop of 
Bath and Wells. 

Mr. David Bayford. 
T.ButterworthBayley, Efq; 

Hon. Topham Beauclerk. 

Mr. John Belchier. 

Rich. H. Alex. Bennet, Efq; 

John Blair, LL, D. 

Charles Blagden, M. D. 

Sir Francis Blake, Bart. 

Richard Blyke, Efq; 

Benjamin Booth, Efq; 

R. Wilbraham Bootle, Efq; 

Thomas Brand Hollis, Efq; 

Guftavus Brander, Efq; { ciiu ‘' 
Ow. Salufbury Brereton, Elq; 
Richard Brocklefby, M. D. 
Ifaac Hawkins Browne, Efq; 
William Brownrigg, M. D. 
Mr. Patrick Brydone. 

David Earl of Buchan. 
Charles Burney, Muf. D. 
Peter Burrell, Efq; 

Robert Burrow, Efq; 

■ jAtftyas■■ ' Bulhe, Efq; 


1 Charles Lord Cadogan ,Muf.Br.Cur. 
Sir James Caldwall, Bart. 

Charles Lord Camden. 

John Campbell, Elq; 

Peter Canvane, M. D. 

Charles Marquis of Carmar¬ 
then. 

John Carnac, Efq; 

Lord Ch. Cavendish, Muf.Br.Cnr. 
John Caverhill, M. D. 

Anthony Chamier, Efq; 

Mr. John Chandler. 

James Earl of Charlemont. 
Charles Chauncey, M. D. 

William Earl of Chatham. 

John Earl of Clanricarde. 
Samuel Clarke, Efq; 

Mr. Jofiah Colebrooke. 

Charles Collignon, M. D. 

James Comyn, Efq; 

Mr. Benjamin Cook* 

SirJ.MordauntCope, Bart. 

Robert Salufbury Cotton, Efq; 

Mr. Jo. Lodge Cowley, 

Patrick George Craufurd, Efq; 
Lewis Crufius, D. D. 

John Cuthbert, Efq; 

Alexander Dalrymple, Efq; 

Mr, James Dargcnt. 

William Earl of Dartmouth, 

* [Mufl JBrit ♦ Cur * 

John Darker, Efq; 

Erafmus Darwin, M. D.. 
Solomon Dayrolle, Efq; 
Edward Delaval, Efq; 

Thomas Dickfon, M. Dv 
Hon. Charles Dillon. 

BaronThomas Diffifdafe, 


Robert 



HOME MEMBERS. 


Dingley, Efq; 
Dixon, Efq; 
Dixon, Efq; 
Douglas, Efq; 


Robert 
Abraham 
William 

Charles w 

Matthew Duane, Efy {*g r Br!f - 

Andr. Coltee Ducarel, LL. D. 
Daniel Dumarefque, D. D. 

Thomas Dummer, Efq; 

Thomas Dundas, Efq; 

Francis Duronre, Efq; 

Will. Benfon Earle, Efq; 

Henry Ellis, Efq; 

John Ellis, Efq; Ac.Re S .Suec. Soc. 

John Ellis, Efq; 

Rt. Hon. Welbore Ellis. 

Thomas Emlyn, Efq; 

Mr. Robert Erikine. 

Brownlow Earl of Exeter. 
Richard Eyre, D. D. 

William Falconer, M. D. 

William Farr, M. D. 

William Fauquier, Efq; 

Samuel Felton, Efq; 

Mr. James Fergufon. 

Washington Earl Ferrers. 
Keane Fitzgerald, Efq; 

Richard L. Yifc. Fitzwilliam. 
Sir Martin Folkes, Bart. 

Mr. John Reinhold Forfter. 

Thomas . Forfter, M. A. 

John Fothergiil, M. D. 

Thomas Frankland, Efq; 

mi r* 11* T T T\ f i?* J?ft ?* $0C» 

Ben* tranklm,JLJL.U* 1 Ex}&s.G*tt'&c 9 
Naphtali Franks, Efq; 

Sir Charles Frederick,Kt.of Bath. 

John Frere, Efq; 

Rofe -Fuller, Efq; 

Alexander Garden, M. D. 

Mr. Francis Geach. 


Tho. Gifborne,M.D. WJw: 
Samuel. Glafle, D. D, 

Will. Mann Godfchall, Eiq; 

Ifaac Goffett, M. A. 

William Gould, M. A. 
Charles Gray,Efq; Mr,f. Brit. Car. 

Richard Green, D. D. 

John Gregg, Efq; 

Hon. Charles Grevile. 

Mr. Richard GrindaL 
Steddy Grinfeld, Efq; 

Heneage Lord Guernsey. 

> Hon. Charles Hamilton, 
j Hugh Hamilton, D. D, 

Hon. Sir W. Hamilton, K.B. 
Bartholomew Hammond, Efq; 
Simon Earl Harcourt. 

Caleb Hardinge, M. D.{ ^ 

Ph. E. of HaRDWICKE, Muf.Br.Cur . 
Samuel Harper, M. A. 

Mr. Daniel Harris. 

James Harris, Efq; 

Mr. William Harrifon. 

Edward Hafted, Efq; _ 

James Hawley, M. D. 

Richard Hazard, Efq; 

Thomas Healde,M.D. 

John Heathcote, Efq, 

Sir Thomas Heathcote, Bart. 
William Heberden, M. D. 

Mr. William Henley. 

William Henry, D. D. 

Wiles Earl of Hillsborough. 
Jofeph Hoare, D. D. 

Sir Henry Hoghton, Bart. 

Peter Holford, Efq; 

John Zephan. Hollwell, Efq; 

Edward Hooper, Efq; 



4 

Hon. Charles Hope Wier. 

John Hope,M.D. Pr. Bot. Ed. 

Mr. Daniel Hopkins. 

Richard Cope Hopton, Efq; 

Thomas Hornfl>y,M.A. 

Mr. James Horsfall. 

Charles Howard, Efq; 

Charles Howard, Jun. Efq; 
John Howard, Efq; 

Mr. Samuel Howard. 

Richard Hack, M. D. 

Charles Grave Hudfon, Efq; 

John Hudfon, M. B. 

Mr. William Hudfon. 

William Hunter,M.D. j 

Francis Earl of Huntingdon. 
Mr. Charles Hutton. ' 

John Corham Iiuxham, M. A. 

Cyril Jackfon, Efq; 

Humphrey Jackfon, Efq; 

William James, Efq; 

John Ibbetfon, Efq; 

Richard Jebb, M. D. 

John Ingenhoufz, 

Richard Paul Jodrell, Efq; 

William Jones, Efq; 

Tolhaa Iremonger, Efq; 

John Ives, Efq; 

Richard KayeXL.D.I^*'*- 

George Keate, Efq; 

Gilbert Kennedy, M. D. 

Benjamin Kennicott,D.D. | R - Ac -^- 
Edward King, Efq; Pa, ’ Soc - 

John Glen King, D. D. 

Mr. Jolin Landen. ’ . 

Jac. Frederick Lantlheer, Efq; 
Thomas Lalhley* M. Dj , 

Layard, M. D.* GotK s , | 


home members. 


Francis Lord Le Despencer. 
Arthur Lee, M. D. 

William Lee, Efq; 

Thomas Duke of .Leeds. 
Mr. Charles Lepinafle. 

John Letch, M. D. 

John Coakly Lettfom, M. D. 
Alhton Lever, Efq; 

William Lewis, M. B. 

Ralph Leycefter, Efq; 

John Lind, Efq; 

Peter Livius, Elq; 

George Lloyd, Efq; 

John Lloyd, M. E. 

Michael Lort, B. D. 

John Gideon Loten, Elq; 

John Earl of Loudoun. 
Richard Warburton Lytton, Efq; 
Thomas Earl of Macclesfield. 
Mr. John Hyacinth de Magellan. * 
Charles Vffcount Mahon. 
Mr. Murdoch Mackenzie, Senior. 
John James Majendie, D. D. 

John Malliet, Efq; 

Owen Manning, B. D. 

Hugh Earl of Marchmont. 
Francis Maferes,Efq; 

Paul Henry Matty, A. M. 

Mr. John Maud. 

Ifrael Mauduit, Efq; 

Samuel Mead, Efq; 

Richard Michell, Efq; 

John Michell, B. D. 

Francis Milman, M. B. 

Jeremiah Milles, D. D 

John Mills,Efq; Ac.A gr .ParX 

Darnel Minet, Efq; 

William Mitford, Efq; 

John Earl of Moira. 

Hon. Coote Molefworth, M. D. 

Donald 



5 


HOME MEMBERS. 


Donald Monro, M. D. 

Edward Montagu, Elq. 

Edw. Wortley Montagu, Efq; 

George Duke of Montagu. 


Charles 

Robert 

Thomas 

John 

Corbyn 

Michael 

Leonard 


Moore, Efq; 
More, Efq; 
Morell, D.D. 
Morgan, M. D. 
Morris, Efq; 
Morris, M. D. 
Morfe, Efq; 


Charles Morton, M.D. 


William 
Samuel 
Sir William 
Robert 
Sir James 


Mountaine, Efq; 
Mufgrave, M. D. 
Mulgrave, Bart. 


Robert Mylne, Efq; 

Sir James Naefmith, Bart. 

MrTurbervilleNeedharn. 

Henry Duke of Newcastle., 
Peter Newcome, A. M. 

Frank Nicholls, M. D. 

John Nicoll, Efq; 

John Mervin Nooth, M. D. 
Hugh D. of Northumberland, 

[Muf. Brit. Cur. 

Chriftopher Nugent, M. D. 

Sir Lucius O’Brien, Bart. 
Rt.Hon.Robt. Ord. 

Cha. Dodgson, L. Bp. of Ossory. 
Henry Owen, M. D. 

RobertLowth, L. Bp. of Oxford, 
General Pafcal Paoli. 


John 

John 

William 

Archibald 

Thomas 

Richard 

Thomas 


Paradife, Efq. 
Parker, Efq; 
Parker, D.D. 
Patoun,- Efq; 
Pennant, Efq; 
Penneck, M. A. 
Percival, M. D. 


WilliamPhrlip Perrin, Efq; 


John Lewis Petit, M. D. 

James Petty, Efq; 

Nathaniel Pigott, Efq; 

William Pitcairn, M. D. 

Mr. Jofeph Plants. 

Other Earl of Plymouth. 
Allan Pollok, M. D. 

Alexander Lord Polwarth. 
Edward Poore, Efq; 

W. Henry Duke of Portland, 

[Muf. Brit. Cur. 

Mr. Percival Pott. 

Will. Samuel Powell, D. D. 

Thomas ' Pownall, Efq; 

Jofeph Prieftley, LL. D. 

Richard Pulteney, M. D. 

Mr. Henry Putman. 

William Earl of Radnor. 
Matthew Raper, Efq; 

David Ravaud, A. M. 

Samuel Reynardfon, Efq. 

Sir Jolhua Reynolds, Knt. 
Charles Duke of Richmond. 
Mr. David Riz. 

Matthew Robinfon, Efq;, 

Sir Thomas Robinfon, Bart. 

Ch arles Marquisof Rocki ng ham* 
John Roebuck, M. D. 

Robert Lord Romney- 
Francis Ruffell, Elq; 

Thomas Ryves, Efq; 

Mr. Peter Saintbill. 

Count Jerom de Salis. 

Henry Jerom de Salis, M. A- 
Jofeph Salvador, Efq;, 

Eraftnus Saunders,. D. D- 

Sir George Savile, Bart. 

George Scott, LL. D. 

, George Lewis Scott, Efq; 

Kenneth Earl of Seafortbv 
Mr. Samuel Sharp- 

John! 



8 FOREIGN 

Ds. Joh. Jofeph. Sue, M. A* Pariftenfis. 

Ds. S. A. D— Tiifotj M. D. Laufannenjis . 

Ds, Julius Joh, Torkos, M, D, Prejburgenfis, 

Ds. Jofeph.-Ignat, de Torres, M. D. Hifpan , 

Ds. Abrah, Trembley, Gmvenfis* 

X)s.-Comes de Treffan, 'Reg, Sc, Acad, Par, Soc. 

Ds. Theod. Tronchin, M. D . & Med, Prof, Gen, 

Ds. Fr. H. March. deTurbilly, Parifmfis. 

Ds, Marfilius Ventury, Nab, Par, Reg, Hif a Conf. 

D$, Philip Venutij Nob. Govt. Lib , Port* Prcep. 


MEMBERS. 

Ds. — — de Vigny, Reg. Ac, Arch, Par* Ssei 
Ds. Anton, de UDoa, Bijfanknfis. 

Ds, Franc. Arouet de Voltaire, 

Ds. Ricardus Wall, Reg. Hijp* a Conf, & Sec* 

Ds. Carolus Walmefley. 

Ds, Petr. Wargentin, Sec, R. S. A. Stockholm, 

Ds Joh, Hen. Georg. Comes de Werihern, Cub.Her* S. R. I* 
Ds. Job, Hen. Winkler, Lipfienfis. 

Ds. Euftatius Zanotti, Aftremom* Rononienf. 

Ds, Franc.Maria Zanotti, Sec. Ac* Sc. Inft, Bum* 



A 


discourse 

o N THE 

AttraBion of Mountains\ 

/ 

DELIVERED at the 

Anniversary Meeting of the Koval Society, 
November 30, iyy s . 

By Sir JOHN PRINGLE, Baronet, 
President. 

published by their order. 



LONDON: 

Printed for the ROYAL SOCIETY. 


m.dcc.lxxv. 





GENTLEMEN, 

r J^'HE fatisfadion you difcovered when a propofal was 
laid before you, for meafuring the attra&ion of 
mountains , and the manner in which you received the 
account of what had been done to fulfil that view, were 
fuch indications of your applaufe, that your Council, 
ever attentive to your lentiments, have adjudged the 
prize-medal of this year to the Reverend Nevil Majkelyne , 
his Majefty’s Aftronomer at Greenwich, the author 
and condudor of that experiment. The many and 
valuable communications of our worthy brother, pre¬ 
ceding this inquiry, you-have never failed to diftinguifh; 
but thefe his late labours, undertaken at your requeft, 
with their fuccefsful refult, related in his Paper, intitled 
Qbfervations made on the Mountain Schehallien for finding 
its Attra&ion , and inferted in the fecond part of the vo¬ 
lume of your Tranfadions for this year, feemedtolaythe 

A a Societv 
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Society under fuch obligations, as your Council pre» 
fumed you could not otherwife exprefs than by the 
higheft mark of your approbation. In confcqiience of 
this reflection, I have by their authority caufed Mr. 
Majkelynds name, with the date of the prefent year, to 
be engraven on the medal, in order to perpetuate to 
him the honour you were this day to confer upon him ; 
if, after allowing me to recall to your remembrance 
feme of the more interefting particulars of this dif- 
quifition and his operations, you fhould not refufc your 
fanCtion to the judgment of your Council. 

I lhall not confider the fubjeCt of attraction at large,, 
nor touch upon any fpecies of it, excepting what in 
latter times, by the effects, has been diftinguiihed by the 
name of gravity or gravitation ; a property of bodies per¬ 
ceptible to the vulgar when things fall to the ground, 
but long acknowledged by this Society, to be a quality 
imprefled by the Creator on all matter, whether of the 
; earth or of the heavens, whether at reft or in motion: 
Me commanded , and it was created . 

The difc'oveiy of this extenflve principle, the 
phyfics of aftronomy, depended upon a juft motion 
■ . of 
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of the arrangement and motions* of the Spheres; for 
to underftand their ceconomy, it was neceffary previoufly 
to know, which of the ftars were quiefcent, which 
moved, and in what manner. Whoever therefore found 
out the true ceieftial fyftem, might be faid to have 
paved the way to the knowledge of that fublime truth, 
the law by which the natural world is governed. But 
who were the inventors here ? Were they Chaldeans or 
^Egyptians ? Was it Pythagoras , or Philolaus , or any other 
Greek, either in their own country, or tranfplanted to 
the mathematical fchools of Alexandria ? I ftiall not 
enter" upon that inquiry, as fruitlefs as obfcure. All 
that is clear and to our purpofe is, that lome of the 
ancient Greeks conjectured rightly about the liability of 
the fun and the circular motion of the earth ; but this, 
was never a general perfuailon, nor does it feem to 
have been mentioned any more after the age of Ptolemy , 
who in the fecond century did not fo much invent a new 
iyfbem, as adopt that which now goes under his name, 
the prevailing one of his time, and nearly the fame with 
that of Arifiotle. This, though erroneous, was not per¬ 
haps incapable of improvements from ceieftial obfer- 
vations; hut when the philoibphy of the: fchools was 
united with the Ptolemaic hypothelis, arid, both were 

jubjefted 
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fubjefted to judicial aftrology, then was aftronomy de- 
bafed to the level of the pretended learning of the 
dark ages that enfued, and increafed their darkncfs. 

But at the appointed time, when it pleafed the fu- 
preme Difpenfer of every good gift to reftore light to a 
bewildered world, and more particularly to manifeft 
his wifdom in the implicit y as well as in the grandeur 
of his works, he opened the glorious fcene with the 
revival of a found aftronomy. Copernicus of Thom 
(a Poliih city in the Regal Pruffia) endowed by nature 
with excellent talents, improved by a fuperior degree 
of mathematics, and by travelling, became early in life 
difgufted with the contradictions about the caufes of 
the, celeftial phenomena. He had recourfe, as he him- 
felf informs us *, to every author upon the fubjedt, to 
fee, whether any had been more confiftent in explaining 
tfte irregular, motions of the ftars, than the mathe¬ 
matical fchools; but received no f^tisfadjipn, till firft, 
frpm Cicero , he found that Nicetas had maintained the 
rpotion of the earth; and next from Plutarch^ that others 
Qf fhejgncients had been of. the fame opinion. . Cicero 
had vfai^^^hficeta^ .the -^api$%ffcj(pc<w§pg to i^hep*? 

' ’ : : * Praef.. nd ia>. dfe R«yolatiombas OrbitaS® CfaeMMow.. >■»", J r 

phraftus) 
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phraftus) held that the heavens, the fun, the moon, the 
fiars, in a word, the whole celejlial bodies floodsfill, and that , 
excepting the earth, nothing moved in the world ; but 
that whilfl the earth with the greatejl celerity'turned 
round its axis, the fame phenomena were producedas if 
itfoodfill, and the heavens moved. And this fome thought 
was alfo Plato’s notion, but fomew.hat obfcurely exprefed 

Plutarch's words were, Others fuppofe the earth to be 
at. ref ; but Philolaus the Pythagorean, that it is carried in 
the ecliptic round the fire, like the fun and the moon. 

<t , ' » * 

Heraclides of Pontus, and Ecphantus the Pythagorean , 
make the earth move like a wheel about its center from 
Wefi to Eaf, but not to change its place f. 

From thefe quotations, and what Copernicus farther 
fays we find how little difpofed that great man was 
to plume himfelf with the inventions of others ;■ hay, 
rather anxious not only to do juftice to thofe who had 
gone before him, but by their authority to fcreen him¬ 
felf from the cenfure of innovation, abftirdityj and ihl- 
piety, that awaited the publication of his dodtrine. After 
all, the original genius of Copernicus Was but little 
beholden for the difcovery of thofe fiiWime ti'uthsp to 

Cicer. Academies + Bacit. PHIof. Jib. 3, cap,- 3. $ Ibid. 

K ■ ■ ■ ■ - either- 
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either Nicetas or Plato, frnce it appears from Cicero 
that thefe two believed both the moon and the planets 
to be motion! cfs. Nor could he be more nfiifted by Phllo- 
Imts, who taught that the earth turned round a Jive ; 
bht this fire could not be the fun, becaule that ancient 
compares the motion of the earth about the fire , to the 
revolution of the fun and moon about the earth. Laftly, 
what ’little light Copernicus could draw from Heraclides 
and Ecphantus, 1 fcarcely need fay, finee they, though 
admitting the diurnal motion of the earth, denied the 
annual. 


But if Copernicus fought to do juftice, why did he 
not rather cite a clear and exprefs pafiage in the Arena - 
rim of Archimedes for the fixed ffcate of the fun, and 
for the motion of the earth in a circle round his body ? 
What mejl philofopbers call the world (fays that famous 
ancaenfcf ds a Jphere , of which the center is that of the 
earth, and whereof the femi-diameter is equal to alight line 
> joining the centers of the earth and the fun. But Ariitar- 
cbias the Samian, refuting this opinion , has advanced an 


hypothe/is,whereby the world jhould he many times greater 
ihm Whajmfereifaidq for-he fuppofes that tbefxedfars 


and the fun remain immoveable , 

( o, 

. ' i.1 


and that the earth is 

* * i4'» i' M * ’ ■ 1 

carried 
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carried in a circle round the fun , placed in the middle of 
ifs courfe 

Thus far Archimedes , who feems nof to difapprove 
the fyftem, but who explains it no farther, as what he 
had quoted was fufficient for his purpofe. It is pro¬ 
bable that the penetrating genius of Arifiarchus had 
difcovered the true arrangement of the whole celeftial 
bodies, and thereby totally anticipated Copernicus ; but 
that circuraftance is no where, that I know of, recorded; 
and otherwife, we fhould acquit our iiluftrious refor¬ 
mer of plagiarifm with regard to Arifiarchus> fince nei¬ 
ther the Arenarius of Archimedes , where that pafiage is 
found, nor indeed any other of his valuable remains, had 
feen tlie light before the death of Copernicus . This 
extraordinary perfon had even before the meridian of 
life completed his difeoveries, and comprifed them in 
his book de Revolutionibus Orbium. Ccele/Hunij his only 
work ; but which he had prudently fuppreffed, till he 
had maturely coniidered his fubjedt, and had found a ne- 
ceflary and powerful patron, the pope himfelf, Paul III, 
a lover of aftronomy, to protect him* Allquing to 
the admonition of the poet, he tells the Pontif, he had 

* Afcliiroek Arcnar. ed, Oxofl. 1676. 

B , Jufered 
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fufj'ered that fruit of bis labours to ripens not nine years 
only, but four times nine*. Contenting at laft to the 
publication, lie committed tlic care of the impreflion to 
ibme friends in a diftant city, from whom he received 
the hnillied copy a few hours before he expired t. 

Few 1 Compofttions have deftroyed more riveted errors-, 
of eftablifhed more important truths. Hero, in head of 
an abfolu-te hate of reft for the earth, it’s triple motion 
is afeertained, the diurnal about it’s axis, the annual 
aBout the fun, and that other known by the term 
pfetejfion of the equinoxes ; all which till then had been 
referred to the motion of the heavens. He like wife 
demonftrated the double orbit of the moon, that is* her 
rhenftraal motion about the earth, and her annual about 
the fun. Nor did the wife Copernicus ftbp here ; for, 
after laying this folid foundation of the celeftycal phyfies, 
hfe’heg^th the fuperftrutfture, by furmifing a principle 
of dttraSUon to bo inherent in all matteri Thus, in 
refuting the peripatetic notion, that - bodies fall to the 
ground becaufe by a law of nature every thing heavy 
t6'fhe ; eentef of the univerfe (Which they foppofed 
: center* 'eft- the earth)- - he obibrved, ■ that the 

earth could be the center of the oypits of fevered of the 

(9 'v*r 

* Prsefat, ad lib. de Revolut, ’f GalTend. in vita Copernic. 

planets, 
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planets, becaufe of the apparent irregularities of their mo - 
Uons, and therefore could not be the center of the undo erfe : 
hence, according to thefepbilofophers, there mujl be more 
centers than one ; and if fo, who could tell the true, center, 
toward zvhich all bodies were to gravitate f As for gra¬ 
vity , fays lie, I confider it as nothing more than a cer¬ 
tain natural appetence (appetentia) that the Creator has 
imprejfed upon all the, parts- of matter, in order . to their 
uniting and coalefcing into a globular form, for their better 
prefervation ; and it is credible that the fame power is alfo 
inherent in the fun and moon and planets, that thofe bodies 
'liketvife may conficintly retain that round figure in which 
we behold them Farther, Copernicus looked upon the 
•fun as the chief governing power of the earth and all 
the other planets ; for after placing the great luminary 
in the center, he cries out with rapture, Profedlo tan -- 
quam in folio regali fol refidens circumagentem gubernat 
afirormn familiam f. Nor was this government under- 
. flood to be exercifed by any other power than that, of 
attradHon ; as , may be inferred from fonie of the* lail 
•words of the celebrated Brake, who perceiving 
• the approach of death, called for the famous Kepler 
(then ayoungmau> v and his affiftant in his obfervatory 


'ffi-f. ,'» '■ t'frf,) i i " U. r <>i 

De Rcvolut Orb, Coeleft; lib* i. cap, 9. f Ibid. cap. la. 

"p; ' • - vV . < s ., B 2 1 , h 
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at Prague) and after charging him with completing and 
publishing the aftronomicai tables which he was leaving 
unfiiiilhed, thus addrefled him: My friend, although 
what I ajeribe to a voluntary , and as it were an obfequious 
motion of the planets round the fun, you attribute to an 
attractive energy of that body ; yet I mujl entreat you, 
that'in the publication of my obfervations , you would 
explain all the celefial motions by my hypothefis, rather 
than by that of Copernicus, which I know you would 
otberwife incline to follow 

* Prom this paflage, Which I have taken from the life of 
IKycbo Brahe , it would teem, that though, th at other excellent 
aftronomer was not infenfible of fome influencing power 
of the fun over the planets, he would not however exprefs- 
it by to ftrong a term as attraction, But in what manner 
Kepler complied with the requeft of his dying patron, 
it is not toour psefent purpofe to mention,, and therefore- 
' we fhall only 'that in his- ownWikts-'fle con- 

ftantly maintains the doCtrine 6f attraction, and carries- 
it even farther than ever Copernicus had done. ' Thus 
he balls gravity a corporeal and mutual affeblhn be- 
' twemi^r^lm- bodies^ in order tptfgippmmf, ^gaki he 

remarks with Copernicus^ againft the peripatetics,, that 

, , / 1 ■ 1 ‘ *” 

' * Gaffend. is Vit, Tych-Brah, cap. 5 . ■$ Mroa, Nov- in. Introduft.. 

: '. ' heavy 
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heavy bodies do not tend to the center of the imherfe , but 
to the center of thofe larger round bodies of which they 
make a part ; fo that if the earth were not fphericaf 
things would not fall from all points towards its center. 
If a flone were to be placed at a diftance from another 
Jlone, in any part of the imherfe , without the fpberc of 
■adiion of a third body , like two magnets, they would come 
together, in fome intermediate pointy each advancing , in 
fpace , hi the Inverfe proportion of their quantities of mat¬ 
ter. Hence if the moon and the earth were not by 
fome power kept afunder in their refpeclhe orbits , they 
would move towards one another ; the moon making 5 3. 
parts of the way while the earth made. one, fuppofmg 
their denfiiies equal*. . 

From the fame principle Kepler accounted for the 
general motion of the tides, to wit,, by the attraction 
of the moon,, and exprelly calls it virius tracloria 
qua, in lima efl +. He adds, that if the earth did 

1 ■ ■ :/vv 

not exert an attractive power over its own waters, 
they would rife and null to the moon p Farther, we 
line] him fulpe^ing certain irregularities in the motion 

* Aftron. Nov.' ift Infroduft. t Fid. - ■ t Fid..' * 
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of the moon to be owing to the combined action of 
the earth and fun upon it’s body*. Thefe, and other 
reflections concerning the univerfality of attraction, he 
accompanies with an ingenious anticipation of a law of 
nature, from conjecture only, but which was after¬ 
wards made out by experiments. Tliefchools had taught, 
that fome bodies were by their nature heavy , and Jo fell 
to the ground ., and that others were by their nature light , 
and therefore mounted upwards: but Kepler pronounced, 
that no bodies whatfoever were abfolutely light, but only 
relatively fo ; and confequently, that all matter was Sub¬ 
jected to the law of gravitation t. 

Hitherto the genius of Kepler had been fortunate, in 
tracing out that great principle which hindered the. 
planets from flying off from the lun : but what kept 
them from falling into that mafs of fire, : and what 
power perpetuated their motion in their orbits ? Here 
lus fagacit^? feSed'-him, and left his imagination to 
furnifli the idea of a fyftem : &&fbartes„ 

But howfoever incomplete thefe notions were con.- 
cernli% gravitation, yet in juftice to their diftinguilhed 

•' • ■ ' v ■ 1 ,: ■ ■ „ ■ „. 

** v ,v ^:Ibid, in |ptrodlift.' 
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authors,' Copernicus' arid Kepler , I thought proper to 
commemorate them on this occasion, as none .before 
them had exp reified tliemfelves fo fully,, and wi:h./ r ;j 
much truth on that curious fubjed; and as , nope,, 
from their days, to thole of Dr. Hooke, made ,apy. 
Inch improvement, as would apologize for mv takine no 

x, / -*• o / ,'q * x . 

lb much more of your time in recalling their fentinrents 
to your remembrance. Let it fuffice to mention, that 
the lirft who in this country embraced that dodrine 
was Dr. Gilbert % ; but who did not properly, diftin- 
guilh between attradion and magnetifm ; and that .the 
next was lord Bacon, who, though not a convert to the 
Coper mean fyfiem, yet acknowledged an attradive power 
in matter t. In France we find Fermat and Roberval K 
mathematicians of great eminence, of the fame opi¬ 
nion |; and in Italy Borelli, after Galileo j|, who was the 
firft in that country who conceived that idea, but far 
from that precifion and extenfion we find it in his,con¬ 
temporaries Bacon and Kepler. , . 

Before we pafs from Kepler, it ^ill be proper to pbferye^ 
that this great improver of aftronomy did nop perhaps,. 


•*De Magnete,. f N©v. Organ, lib. 2. apfrpr. 36, 45, 48. Sylv. Sylvar. 
cent. 1. exp. 33. ‘ % Montucla Hift. des Matiem. part, 4. iiy, 8. 8 Syft. 

Cofmic. 
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after all, contribute fo much to the advancement of this 
theory, by thofe conjectures which I have related, as by 
i'omc aftronomical deductions front Tycho Brahe's obfer- 
vations, fmee known by the name of Kepler's Laws. The 
iirlt was, that the planets move not in circular, but in 
elliptical orbits, of a fmall eccentricity, whereof the 
center of the fun makes one of it’s foci. The fecond, 
that the fame planet deferibes about the fun equal areas 
in equal times. The third, that in different planets, 
the fquares of the periodic times are as the cubes of 
their mean diftances from the fun. 

* 

Such were the preparatives to the true pliilofophy, and 
indeed excellent materials for the architect then unborn. 
But till fir Jfaac Newton appeared, notwithftartding the 
numerous and momentous difeoveries that had been 
made in the heavens, by Copernicus^ I'ycbo Brahe , 
Galilee^ Kepkr x and others, yet aftronomy, as lord Bacon 
complained, ftill remained}mtThe 
paffage to which I allude is long, but, as tending to 
illuftrate more than one particular relating to my fubjeCt, 

' ^ orl>ear treipaffing on jopt- indpjgeaqee ::: by 
aJlronomy^ (X^ys ^acppP\ has not 

been founkd^m^u^ 

y ei : , ^ je JaperJlruBure has hitherto kept low and weakly. 

'***’* ' i In 
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In truth that Science prefents to the human understanding 
Juch an object as Prometheus did of old to Jupiter, when, 
meaning to impofe upon that deity, he offered upon his altar, 
in dead of a live viStim, the hide-of a large bullock, fluffed 
with fir aw, leaves and offer branches. In like manner 
affronomy exhibits the externals of the celeffial bodies, as the 
cuticular part of heaven, fair indeed and artificially formed 
into a fyffem ; but the entrails and the fountains of life 
are wanting, that is, the phyffcal caufes and reafons ; from 
which and from affronomical hypothefes, a theory Jhould 
be drawn, not adequate only to account for all the pheno¬ 
mena ; but for the fubffance, the motion, and influx of 
the heavens as they are in nature .... Scarcely is there 
one to be found who has inquired into the natural caufes, 
either of the fubffance of celeffial matter, or into the rea- 
fon of the fwiftnefs or ffownefs of the heavenly bodies, 
adding upon one another ; or into the various degrees of 
motion of the fame planet, or into the motion from Eafftto 

,, , , , , . # , . , M i±f'( P 

weft, or of the contrary direction ; nor into the ftrogrejfions, 
Stations, and ret fogradations of thofe bodies .... Nor into the 
’ caufes of the apogaum and perigeeum .... I fay, inquiries of 
this kind have Scarcely been attempted, nor indeed any 
tdbour' beffbWed 'Upon the fubj'eSf, : excepting in the way Of 
mathematical dbfervdfidns and demonstrations. So that 
•' 1 ' ' ' ' ' ’ affronomy * 
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agronomy, fuch as it now is, can only be reckoned among 
the mathematical arts ; not without confiderable diminu¬ 
tion of its dignity ; Jince were it to maintain its rights, it 
might rank itfelfas the noblejl branch of philofophy. For 
he that Jhall reject the Jidlitious divorces betzveen the Juper- 
lunary and Sublunary bodies, and Jhall duely attend to the 
appetences and mojl general affections of matter (which 
both in the earth and in the heavens are exceedingly power¬ 
ful, and indeed pervade the univerfe)will receive from zvhat 
he fees pajfmg on the earth clear information concerning 
the nature of celeflial bodies: and contrarhvife, from 
motions which he Jhall difcover in the heavens, will learn 
many particulars relating to the things below, that nozp 
lie concealedfrom us. Wherefore the phyjical part of ajiro,- 
nomy we mark as panting, and call it the aftrouomia 
■viva, the animated ajlronomy, in oppojition to the fluffed 
huilock of Prometheus *. 

t ' .bvi} ■ 4 -k. , , , . , ■ . 

The great defideratutn^oa, fopplied, anil From the 
bofom of this Society, in the publication of the Prin- 
aipia, the immortal work of Newton. There the illuf-, 
evinces truths, that had been only furmifecl 
be%^| i ^^t^ ! ^bli^n^ by a jpft aii^yfis the laws. 
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( .attraction,, in a fynthetical method proceeds to ex¬ 
plain by them the motions and appearances of the 
heavenly bodies. Had not Newton lived, Bacon might 
have paffed for a vifionary fpeculator; but fince the 
demands of that noble author upon the human intel¬ 
lects have been fo fully anfwered in the productions of 
fir Ifaac Newton, lhall we not revere thofe powers of 
his own mind, that could, in that dawn of philofo- 
phy in which he lived, fo well defcry what parts were, 
wanting, and what were the means of attaining them ? 

Newton in a pofthumous treatife, de Syjlemate Mundi, 
compofed before the publication of the Principia , and 
mentioned there, has faid, that fome of the latter pbilofo- 
pbers had fought to account 'for the courfe of the planets 
in their orbits by the aSHon of certain vortices, as Kepler 

„ ,, v 

and Defcartes; or by fome other principle of impulfe or 
attra&ion , as Borelli, Hooke, and others of our nation. 
From this paffage it would feem, that in thofe times 
there had. been more conjectures formed concerning at- 
traCtiop, tiian wKat w*ere.publilhed; fdf excepting Gilbert^ 
who vainly attempted to expaih ‘fhe mundane fyten by 
magnetifm, and lord Bacon, Who never "acceded to the 
Copernican hypothecs*; 1 have found'none of ohh'hk- 

• Atque harurn fuppofnionum abfurditas, in rnotum tqrx diunram (quod 
■ fftpMx’ cmflat faWffwmt dfe) homines inipegit. Bac, de Dign. & Augin. Sclent. 

' lib. 3. cap. 4. 

C a t'lon. 
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tion, Hooke excepted, who in this way have left any thing 
on record worthy of your notice. He indeed, the ear¬ 
ly, the ingenious and mod: ufeful member of this So¬ 
ciety, advanced in this refearch far beyond all that had 
gone before him. But I lhall not enlarge upon his 
improvements, as you have in your hands his Cutler tan 
LeSlures , which contain them, and as I have already 
but too long dwelt on this part of my fubjedt. It will 
ever redound to the praife of Hooke,, that Newton has 
affociated him with himfelf in maintaining the true regu¬ 
lating caufe of the courfe of the planets As to 
Borettiy though I have found in one of the pieces (a 
fcarce one) of that learned Italian, a paffage that cer¬ 
tainly favours attraction; yet as it is neither fo full, 
nor fo explicit, upon that point, as feveral others which 
I have cited, I muft fufpedt that thofe parts which Sir If acta 
had in his eye have efcaped my obfervation t. 

■ ^ *’MVivtontTacla has done great juftice tq Dr. Hooke, in this and other patv 
ticulars, in his excellent Woik, de Mat hem. .part,, 4, 

t This is the paffage alluded to : Prceterea manifeflum eji, qumlibct fw 
primarium, Jive Jecundarium planetam aliquem infgncm mundi globum qunfi vh'tuth 
fontem circumdare, qu'i ha eos Jiringit, atque conglutinat, ut ab ipfo nulla padto 
abjlrahi pejfnf, fed ipfum, quaennque contendentm, perpetuts continwfque arbibus 
cogdniur confequt ; videmie's entm Saturnmn, JqVietn, •Mortem, Vetierm, atque 
' ipfum, M^dicata Sidera Jovem, Hugmianumqm Stdus Satwnum 

tircurmrfmfcfectii, ‘at- ttfca ’Pellttrh Globum Luna ipfarevolvitur. Joa, Jlph. 

■ Bonlli Tbeer. Miik.Plawtar. ex caufe Phyfich de duties, lib,, u cap, 2,„p. << 
Florent, 1666. 4®. ’ , ., 

- v, • . . ■ ; J ,i-'. *>: 4 • 
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■ The great completer of the doctrine of univerfal 
gravitation had. the fatisfaCtion to find, from the recep¬ 
tion it met with in this Society, that he had not laboured 
in vain ; nay, perhaps no philofophical author was ever 
more admired and followed in his own time, and in 
his own country, than Newton was in thefe kingdoms. 
With regard to others, we are not to wonder, as- remark¬ 
ed by liis eloquent Eulogift, if philofophers upon thefirfl 
publication of the Principia took the alarm at the term 
attraction, as fearing the return of the occult qualities j 
or if, confidering the difficulty: of the fubjeB , and the few 
words employed in explaining it, they wanted time fully to 
comprehend it Thefe obftacles have been removing, 
by degrees, and the way at laft has been fo effectually 
cleared, that the name of Newton is not perhaps held 
in more eftimation here,, nor his principles more cor¬ 
dially embraced,, than in thofe very fotieties of the 
learned, abroad, which at firft fliewed moff unbelief, 
and at wliofc converfion therefore we. ought moft to 
rejoice.. ... ... ...... 

The Royal. Academy of “Sciences, whilft in an uncer¬ 
tain Rate between the old and new. fyftem of philofophyy 

$ Eloge de 1 Newton, par M t de Fontcnelie, 

, % having. 
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liavingj fot one of the decifive experiments, meafured. 
fome degrees of latitude upon an arch of a meridian, 
paffing through Paris, and compared this menfuratioif 
With others, inferred the earth to be a fpheroid with 
the . longeit diameter paffing through its poles ; but feii- 
fible that this operation had not been fo unexception- 
ably conducted, as to fatisfy either the followers, of 
Neu&ton or thofe of Huygens , who both required a fphe- 
roid flattened at the poles, refolved upon a farther and 
more accurate trial* With this view, in the year 1735, 
feme chofen members from that illuftrious Body were 
fent to the polar circle, and others to the equator; at 
which places the differences of degrees being greater, 
the point in difpute might be determined with lefs dan¬ 
ger of error. How much to the honour of Newton 
'aki& Huygens the refu.lt was, is fufficiently known. All 
that is neceffary to be mentioned here, is that in 
whilft the academicians were ikill - in 
i*eru, it' occurred- WitMt- iBwgmty one ■ mumber, 

to put th ^ Newtonian fyftem to another teft, by inquiring 
ihto the attradlion of mountains. This idea,, which was 


himfelf,'* M. Bouguer cora- 
icMiihdlleghe M. Me-la Condetminey whp 
mdrMM.; Thdfe, gentlemen 


, 0 )* Bouguer, Figure de la Terre, fc£t. 7. ©e Ja Condamine, Journal du 
Voyage a. l’Equ&teur. 


■4 


were 



were perfuaded, that if the whole mafs of the earth 
were really poffeffed of fuch a property, a high moun¬ 
tain, fuch as nature had abundantly provided in that 
country, would Ihew fome proportionable degree of it 
That the largeft of the Andes was indeed but a fmall 
objeCt in companion of the earth ; neverthelefs they 
reckoned, by a rough computation, that the attraction 
of ChimboraqO) which they deemed the belt, for their 
purpofe, would be equal to about the adooth part of 
the attraction of the whole earth. Now, here the moun¬ 
tain aCting as one, whilft the earth as 20.00, the di¬ 
rection of gravity would be vifibly turned out of the 
vertical line, for as much as this direction would be 1/ 
and 43" towards the mountain. But how was this 
deflexion to be eftimated ? Only by finding the quan¬ 
tity of deviation of the plumb-line from a vertical puli'- 
tion, by means of ftars. In order to attain this point, 
they found it moffc convenient in their prefent circum- 
fiances to take the diftance of feveral ftars fromthe 
zenith at two- ftations^ one on the fouth lide of Chtm- 
boraqo ,, and the other a^league arid a half to .the .weft 4 
that is, ; at fuch a .diftance \ from the firft ftation, as that 
the plumb-line fllould, hie^but• little: affected by :i #*e 
mountain* .This difphfiticm ibelng made, they prociedefl 
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to their operations, of which we have a full and clear 
account by M. Bouguer, in his valuable treatife intitled 
Figure de la Ferre ; but of M. de la Conddm'me , we have 
only a fhort abctraCt of the narrative he prefented to 
the Academy; which abftrad is contained in his curious 
Journal of his Voyage to the Equator. 

From both it appears, that though thofe learned per¬ 
sons, during the time employed in this experiment (which 
the inclemency of the air, at that height in the atmo¬ 
sphere, forced them to make very fhort) I fay, though 
during this time they fpared no pains, yet their 
obfervations not only varied from one another, but 
feemed to be little fatisfa&ory to themfelves. M. Bou- 
■guer fays, that inflead of V 43'', which the plumb-line 
ought to have declined from the true vertical line, the 
total declenfion amounted only to feven feconds and a 
half : an effe£t that fell far fhort of the expectations of 
a Newtonian. But thofe candid gentlemen take notice, 
that,, as on one hand we are ignorant of the denfity of the 
internal parts of the earth , which may be confiderably 
greater than what appears by its furface ; fo, on the other, 

' Cbimborg^. which they believed, likely to be as folid as any 
dther parts Pf the Surface of the earthy might mverthelefs 


m 
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in many places be hollow. Nay, M. da la Condamine 
tells us, that he was afterwards informed of a tradition 
in the country , that this very mountain had once been a 
volcano ; and adds, that whilfi he and his collegue were 
about their experiment , they had a&ually found fame 
calcined ft ones upon it. From which circumftances lie 
infers, that if one cannot juft draw from this trial 
an abfolute proof of the Newtonian attraction, one can 
far lefts form any conclufton againft it. M. Bouguer goes 
farther and obferves, that if we will be fatisfted with the 
bare fa cl, it is certain, from this experiment, that moun¬ 
tains do acl at a dijiance , but that their action is much 
lefts than what might be expected from their bulk. He 
concludes his account in the true fpirit of a philofoplier, 
by faying, that as in France , or in England, a hill may 
be found of a fufficient height for the purpofe , and efpeciatiy 
if the obferver would double the action, by making a fa¬ 
llen on each fide ; he fhould be happy to hear, on his return 
to Europe, that the experiment had been repeated , whether 
the refult tended to confirm his obfervations, or to throw, 
fame better light upon that inquiry. If the Society have 
fulfilled the views of that worthy man, who thus called 
upon them, we have to regret that he did not live long 
enough to fhare the fatisfa&ion with us. 

D . ' * ■. I corbie 
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I come now to Mr. Mqfkelyne's labours, upon which I 
fhall not,expatiate, as I have already taken up too much, 
of your time, and as l judge it iumc< eflary to dwell 
long upon that part of my fubjecl, which you have fo 
lately heard in his own words, and which you will have 
in a few days pub lilhcd at large in your Tran factions. 

I need only remind you, that the zenith diftance of 
a- fhr "oil the meridian being ohferved at two ftations 
under the fame meridian, one on the fouth fide of a 
mountain, the other on the north; if the plumb-line of 
the inftrament be attracted by the mountain out of its 
vertical pofition, the ftar will appear too much to the 
north. by the obfervation at the fouthern ftation, and 
too much to the fouth by that at the northern ftation; 
and confequently the difference of the latitudes of the 
two ftations will be found by thefe obferyations greater 
thah it really is. And if the true difference of their 
latifttdes he determined by meafuring the diftance be¬ 
tween the two ftatistos* bn. the ground, the excels of 
thedifference found by the obfervations df the ftar 
above 4 hat found by this meafuremeht, muft have been 
thdia!ttfa<£Mdnc dfitbe? mountain,: and it’s 
hdlf fviftebe the teifodfdfnCueb atfraiilon on 
lhe>at‘eaclli'dhfervationy fuppoiingthe monntain attracts 
^iaUy on both lides. ’ * G, 

■ ' • , To 
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To perform this experiment, Mr. Majkelyne made choice 
of the Mountain Schehallien in Perthfhire, in North Bri¬ 
tain, of which the diredtion in length is nearly eaft and 
weft, it’s height above the furrounding valley at a medium 
is about 2000 feet, and it’s higheft part above the level 
of the fea is 3550 feet. As the greateft attraction of 
the mountain was to be expected about half way up it’s 
fides (which happened conveniently for the purpofe of 
the experiment to be pretty fteep) two ftations for an 
obfervatory were accordingly chofen, one on the north* 
and the other on the fouth tide of Schehallien. The 
inftrument with which he obferved the ftars was an 
excellent fedtor made by Mr. Sijfon ; and Mr. Majkelyne 
has related at large all the precautions he took both for 
adjufting this inftrument in the meridian at each ftation, 
and for fatisfying himfelf that the line of collimatien 
remained unaltered. From obfervations of ten ftars 
nefir the 2enith, he found the apparent difference. 
the Inti,tildes of the two ftations to be 54^ 6j and from 
a meafurement fey4naiigle§> fofmod ftpm two bafes qu 
different, fides, of fh§mpont a i%;h e fonnd. fhe, diftanee 
of theft parallefe to be/43^4 :feehr5ffoioh»dnv- fiie, latitude 
of: ( fitbebftWw* 4^yiaiift^rrtp nfchjof ,ih$ 

Ids; ; ibm 
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tW sector. It’s half therefore 5", 8 is the mean efteCt of 
the attraction of the mountain: and from it’s magni- 
tutle, compared with the hulk of the whole earth, Mr. 
Majkdyne difcovercd the mean dcnfity of the earth to be 
about double that of the mountain. 

- ::.c In:, the -' . execution of this interefting experiment, 

: ©iir:worthy brother has not only exerted a patience and 

perfeverance, but a fagacity and judgment which muft 
ever redound to his honour. All doubts about an uni- 
.verfal 'attradion muft at baft be terminated, and every 
. philofopher in that, refpeCt muft now become a New¬ 
tonian. 

ilfrl have .related but two, experiments that have 
. beep made, the firft by the French academicians, and the 
.other by Mr. Majkelyne r it is becanfe no more have come 

- .m . our knowledgenor do I believe that more have 
actually been executed. For if, in occational mep- 
durations of degrees of the meridian in. different parts 

v hf Europe,, thofe employed have found varieties arife 
:rjftstfeeirmeafwei that they could not otherwife; account 
for, than from the attraction of the. mountains-among 
which they carried on their operations,, and accordingly 

31 *' * have 



have referred thofe irregularities to that very caufe; 
fuch conjectures we admit may be well founded, but 
the mealurements whence they arife we cannot reckon 
among the experiments we now treat of. 

But was not the doCtrine of an univerfal attraction fo 
fully demonftrated by Newton , as not to require any far¬ 
ther proofs from experiments ? Demonftrated it was, but. 
not to the conviction of every individual. True Phi- 
loiophy condefcends to adapt her inftraCtions to differ¬ 
ent capacities, and is as willing to inform by palpable 
experiments as by geometrical demonftrations.- . But to 
fay the truth, fomething feemed wanting here for the 
fatisfaCtion of even the more enlightened minds. Such 
we reckon thofe were who firft made the trial. And did 
not Huygens himfelf, one of the greateft philofophefs 
and geometricians of his age, find difficulties about this 
principle, even after the publication of Newton's- Prim !- 
phi?, nor do we learn that the doubts of that great-than 
were ever removed *. To fay nothings nf the celebrated 
'Leibnitz, and his numerous followers, who to this day 
are either wholly unbelievers in attraction* ; or -at heft -but 
fceptics,on that article. r;ar; u: na .in'- ■ vd 

- ■■ i.j ; j > a*i 

* Yid. Hugen. DilTert, de Cauf. Gravitat. 
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You have therefore, Gentlemen, the fatisfadion to 
think that you have completed a great and acceptable 
work to the fcientific world ; and that, though this has 
been a coftly experiment, your gracious Patron, who fo 
liberally fumifhed the means, will highly approve your 
expending his benefaction fo much for the advancement 
of Natural Knowledge and for the benefit of the public ; 
and will fo much the more be difpofed to fbew you the 
like favour on future occafions. 

But for thofe who wanted no frefh proofs of the uni- 
verfality of attradion, they muft ftill partake of the ad¬ 
vantages accruing from this experiment, as being not 
only the firft that has been made, but the belt that could 
he deviled, for eftimating the mean denfity of the earth. 
The operation in Peru was too imperfed for that pur- 
pofe, and had the circumftances of that trial been 
more favourable, yet the fufpicion of their moun¬ 
tain having been once a volcano, was a fufficient rea- 
fon for admitting no evidence from it in this part of 
our inquiry. But for Schehallien, as it’s appearance was 
particularly rocky, and as feveral fpecimens of thofe 
rocks have Jeen prefented to the Society, and acknow- 

7 ledged 
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ledged to be mineral fubftances that had never paired, 
through fire, we may confider that mountain as one of the 
proper patterns of the denfitv of the furface of the earth, 

Thefe, Gentlemen, are the fruits of the operations of 
Mr. Majkelyne , during a refidence of four months 
in a mean hut, on the fide of a bleak mountain, and 
in a. climate little favourable to celeftial obfervations. 
To thefe inconveniencies, however, he fubmitted with 
patience and complacency, as he went at your requeft 
and in purfuit of fcience. You have heard his chief 
conclufions; but permit me to add, that as this is a new 
mine opened in the field of nature, I am confident that 
thefe will not be the only productions but that, as in 
all great and fuccefsful experiments, there will be in the 
profecution of this fubjedt fome valuable truths brought 
to light, of which at prefent we can form no particular 
conjecture. Mean while we have the pleafure to find 
the dodtrine of univerfal gravitation fo firmly eftablifhed 
by this finifhing ftep of analyfis, that the molt fcra- 
pulous now can no longer hefitate to embrace a. princi¬ 
ple that gives life to Aftronomy, by accounting, for the 
various motions . and appearances of the Holts of 
Heaven. 

D 4 
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MR. MASKELYNE, 

THE judgment, Sir, of the Council, in awarding you 
the prize, having received the fandtion of the Royal 
Society, 1 do, in the name and by the authority of that 
illuftrious Body, prefent you, their moft worthy Brother, 
with this fincere pledge of their affedtion; as the 
lafting token of their acknowledgment for your feveral 
ingenious and ufeful communications, and more parti¬ 
cularly for this laft painful and capital experiment, which 
adds no fmall luftre to their Tranfadtions. And after 
exprefling their grateful fentiments for what you have 
already done for their fervice, I would farther fay, that 
they perluade themfelves, from your talents, your love of 
your profeflion, and your happy period of life, you will 
continue ftedftily to purfue that path which you have fo 
early entered upon, and which fo furely leads to 
great and ufeful difeoveries. You have, Sir, in charge 
the nohlefl: branch of Natural Philofophy : fuch it has 
ever been held by this Society, and as fuch it ever has 
been cherifhed and cultivated by them. And they flatter 
themfelves that their cares and folicitude have not been 

fraitlefs 
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fniitlefs; fince, from their firft inftitution to this da\> 
there have never been wanting fome excellent men in 
that line, to promote the fcience, and do honour to this ■ 
Community. But fo tranfcendently great is that part 
of the creation, that though the Divine Author has- 
vouclifafcd, in thefe latter days, to open to the: hum- - 
blc and patient inquirers into Nature the Caufesof Things 
yet we muft hill cry with the ancient fage, Lo , thefe 
are part of His ways, but how little a portion is heard of 
them ! As much then remains to be explored in the 
ccleitial regions, you are encouraged, Sir, by what has 
been already attained, to perfevere in thefe hallowed 
labours, from which have been derived the greateft im-■ 
provements in the molt ufeful arts, and the loudeft de¬ 
clarations of the power, the wifdom, and the goc-dnefs of 
the Supreme Architect in the fpacious and beautiful fa¬ 
bric of the World,. 


F I N I S.- 





